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Fig. 1.—Photograph of subaqueous life taken with submerged camera. Fig. 2.—Using the camera when 
in the watertight box. 








Fig. 3.—Two-toot water glass for studying lampreys. Fig. 4.—Photograph of sea bottum made with a submerged reilecting camera, 


PHOTOGRAPHING ANIMALS UNDER WATER.—/See page 188.) 
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THE LOCK-AND-LAKE CANAL APPROVED 
Uur predict n that the Commissior of Engineers 
wh 1 accompanied Mr raft to the Isthmus would 
report favorably on the present plan and construction 
‘ he na Panama, will in all probability be 
verifies Without exception, the reports which have 
been cabled from the Isthmus since the arrival of the 
Commision speak in the highest terms of the present 
val tt) f the work, and indicate that the expert 
engineers, after carefully looking over the ground and 
examining tl eports of sub-surface investigation, are 
wreed that t canal will be finished by the date 
j ] hich has been set by Col. Goethals 
and his - t ts As a matter of fact, if each of 
thes ilf dozen highly-paid experts had remained in 
own Office in the United States, and there received 
} f ims « the work. the det ed reports of the 
several division engineers ind the samples of the 
material brot t up by the borings, they would prob 
ably fave made just as competent a report, and fully 
now turn in after walking 
( I ! 
! that a few people have been 
! ! t ! eading criticisms of 
the al h have been made n the pul press 
1 tl ‘ t Cor ss has walked or rid 
len 01 round ll, no doubt, give an added 
amour r surance, when their final report is made 
publ Let us hope, however. that this is the end of 
ion ¢ p | mmissions to visit and report 
tl 1 5 x ped ns ( is costly as they 
ar innecessary ther the army engineers are com 
pet t i tl inal, or the ur not: their glow 
z& report a | vid progress and satisfactory condi- 
tions t true or false Everyone who is quali 
fied to pass an telligent judgment upon their work 
was satisfied ng ago, that the were both highly 
competent and ’ t} eports re 1! ked by 
scrupulous verit We believe that the Screntiri 
AMER \ iin unanimous opinion of the 
peo] ‘ t United States in its belief that Col 
Goethals will mplete the canal ready for opening on 
the day tl l " umed to the Commission. 
CUBA’S DEBT TO OUR ENGINEERS. 
Oo I ha ne, it may be said that the 
improved onditions of the sland of Cuba us the 
It « Ar Ipat 1, are due mainly to the 
Ame engineer We sa this without any dis 
par t < mos x t ork of an adminis 
tra ‘ } ' ne ) the retiring 
Prov onal ¢ er rc ¢ Magoon, whose genius 
for r had be monstrated at the Isthmus 
of Panama t assu! 1 the difficult duties of 
his late off ( ba | we vere called upon to 
‘ ! tior hich Ar n influence has 
been imy pon tl and th most immediate 
beneficial r 1 unl me sani 
, na ! t} cleanit f the 
jusiv unl t t fu ina. tosavi rof 
ties of porta I the bril nt rh 
of our Army Medical Department in the exterminatior 
fever; ar by the construction of railroads 
ind iy8, the United States has justified its po 
tica terference in the ffairs of that sadly dis 
tress The sanitary engineer has cleaned 
and ret streets ved the ter supply 
and taught the Cubans how to dispos« fs we with 
the leasi possible risk to public health. The railroad 


engineers, under the leadership of that distinguished 


Scientific American 


Van Horn, 


length of the 


Canadian have built a trunk line through 


out the island and. equipped it with mod- 


ern rolling stocl and now, under Governor 


there hi: constructed a complete system of 


Ss peen 


macadamized roads of first-class quality, which not 


only includes a main artery running from end to end 
of the island, but provides at the proper intervals 
intersecting roads which extend from coast to coast, 
and serve to bring the whole island into touch with 


the inland towns and the cities of the seacoast 
Although it 
in the 


cannot be denied that our interference 


affairs of Cuba has brought certain valuable 


advantages to this country of military 


a politic al and 


administration of the internal affairs 


that 


character, our 


of the island, and the fact now for the second 


from the active 
both 


indisputable evidence of the sincerity 


time we have voluntarily withdrawn 


control of government, have been accepted here 


and abroad as 


and largely altruistic character of our relations with 


the island during the decade which has intervened 


since the Spanish war. 


CONGRESS AND MILITARY AERCNAUTICS. 


In rejecting the bill for the appropriation of $500,000 


for the purchase of balloons and aeroplanes for mili 


tary purposes, the House of Representatives has given 


a serious blow to the development, in this country, 


of what we believe is destined to become, if it is not 


already, a most important branch of military opera 
tions. The failure of the bill to pass is due either 
to lack of interest or want of information; but prob- 


ably to a mixture of both To anyone who is con- 


versant with the present state of the art of military 
ballooning as developed in France and Germany, it is 
evident that the matter is rapidly passing, if it has 
not already passed, from the experimental to the prac 


tical 


to the fact that last 


stage. For proof of this, we have only to refer 


year a balloon with a lifting capa- 


city of 16 tons made a cross-country trip of 248 miles, 


times, a speed of 34 miles an hour 


that the 


during which, at 


and machine which accom 


plished this feat was capable of carrying from fifteen 


was maintained; 


to twenty people “lights of approximately the same 


distance have been made by a smaller machine of the 
same general type, which has been developed in 
France There are certain firms which stand ready 


balloons, capable of carrying from six 


to deliver war 


ight people, and of making flights of from 200 to 


an hour. 


speed of 30 miles 


300 miles at an 


average 


During the last year, moreover, an aeroplane made a 


continuous flight of ‘over two hours, at a speed of 36 


miles an hour, and other aeroplanes have made direct 


flights of nearly 20 miles, across country, at speeds of 
hour 

House to encourage the develop- 
tary aeronautics will enable the foreign 
over the United States, 
held at 


refer to that period, subse- 


which they naval 


and military affairs We 


one time in 


quent to the civil war, when the long neglect of oui 


navy and coast defense, during a period of great devel- 
opment abroad, had not only placed our seaboard com- 
of several European powers, but 


attack by the 


pletely at the mercy 


had even rendered us open to successful 


ambitious of the South American republics. It 


years to bring our navy and 


more 
has taken us over twenty 
a standard which is at all 


our ceast defenses up to 


with rank among the nations of 
is well understood among naval and 
attack country by a 


lass naval power during the ear 


commensurate 
and it 


our 
the world 
this 


military that an 


first 


men upon 


lier years of this 
period of reconstruction must have’ inevitably spelled 
disaster 

It tool and the 
time to realize that the 
fortifications is a matter, not of months, but of years; 


large a long 


battleships and 


Congress 


country at 
building of 


and that it takes years to enlist and drill the men, 
and educate and train the officers, to the point of 
efficiency at which they can get the very best results 


out of the war material which is placed in their hands. 
At the battle of 1898, out of every 100 


shots fired, 


Santiago, in 
than five 
and it has required ten years of training to raise the 


less per cent struck the enemy, 
quality of our marksmanship to the average of sixty 
hits which now obtains 

Similarly, if the United States is content to sit back 
and let the 
planes and war balloons, and gain that experience in 
their manipulation which can come only by constant 
liable to find itself in the pre- 
regards aeronautics as 


per cent of 


foreign powers develop their fleets of aero- 


practice, it is same 


carious condition as military 
existed in naval and military affairs during the period 
We have yet to make 
of neglect will 
awakening 


Congress begins to 


to which we have referred above 
and 


future 


begianing: 
that 
true 


a serious every year 


count heavily in day, when 


suddenly to the conditiens, 
make lavish appropriations in the endeavor to remedy 
the supineness and neglect of the past. Aeronautics 
difficult art. The of the 
iir, and particularly navigation for an offensive pur 


is a particularly navigation 


pose, will make familiarity and long experience of 
even greater value than they are in the navigation 


and maneuvering of fleets and squadrons upon the 


Magoon, 
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belief that in its 


appropriation asked, Congress has lost 


high sees, It is our firm refusal to 


grant the touch 


with the attitude of the country at large. 
THE HIGH-PRESSURE FIRE AUTOMOBILE. 
The installation of a 


actual service 


motor-driven hose tender for 
test by one of the pioneer high-pressure 
New 


significance-—not 


fire companies in York city is an event of 
that 


novel, for its use in 


con- 


siderable automobile fire ap- 


paratus is particularly both Eur- 


ope and America is increasing rapidly, especially in 


the smaller cities, but because it indicates that in the 


conservative opinion of the fire authorities of New 
York city, who have too much at stake to risk prema- 
ture experiments, it seems probable that the new 


heavy hose wagons can be handled more efficiently 


and economically by gasoline motors than by horses 
The new high-pressure service renders available an 


adequate supply of water at the desired pressure at 


any hydrant in the protected district immediately 


after the receipt of the alarm at the pumping station. 


As soon as the firemen are at the scene of action and 


in position with their heavy hose, it is only a matter 


of time t however, 


» quench a fire. It is necessary, 


that there should be no delay in transporting men 
and hose. If the motor wagon can get under way from 
the fire house, and carry as great if not a greater sup- 
ply of the heavy hose and the crew of firemen more 
rapidly than the wagon drawn by three horses as 
ordinarily in use, it goes without saying that it 
works for increased efficiency, and that ultimately it 
must be adopted throughout the high-pressure dis- 
trict 

So far the motor wagon now in use has met the re- 


quirements not only under normal conditions, but with 
With a speed 


has in many 


snow and ice on the streets. capacity 


up to 30 miles an hour, it cases arrived 


at fires considerably earlier than the lighter horse- 
drawn apparatus. The reliability and freedom from 
breakdowns and repairs still remain to be demon- 
strated in actual use. In a few months the question 
of the general use of automobile apparatus in place 
of horses in the high-pressure districts of large cities 


will be definitely decided. This most recent fire depart- 


ment. tender shows a great improvement on the large 
for the high pressure 
addi- 


extreme 


horse-drawn hose wagons added 
and it has the 


without the 


service It is larger same or 


tional hose-carrying capacity 


width which made the maneuvering of horse-drawn 
streets so difficult It 


deck 


ns on narrow or crowded 


course the turret nozzle or pipe, and 


shows a more practical arrangement of outlets for con- 


necting hose lines, while its acetylene searchlight is 


available at night fires if needed as well as in running 


The new tender is without tools or appliances for 
coping with small fires or for entering closed build- 
ngs. This would seem a defect, in that the high 
speed of the motor tender will eften bring it first 
on the ground at a small fire that may not require the 


heroi 
where a favorable position promptly secured by break- 
enable an in- 
The high- 

designed 


treatment of the high-pressure, or at a fire 


ing or chopping into a building might 


cipient blaze to be promptly suppressed 


pressure really heavy artillery 
to deal with fires. It 


logical development to arrange for skirmishers, as it 


apparatus is 


serious would seem to be a 


were, or firemen who could be carried to the spot on a 
special high-speed motor car fitted with extinguishers, 
chemical tanks, and a small amount of light hose, 


axes, door openers, and other tools, and possibly scal- 


ing ladders and ropes for the rescue of life, the gen- 
eral idea being to have the apparatus much more 
mobile and speedy than the modern ladder truck. 


This could precede the high-pressure tender with its 
heavy officer, he 


the spot to direct the heavier apparatus as it came up. 


hose If it carried an would be on 


gained at a serious fire, not to 


incipient 


Thus time would be 


mention the putting out of blazes with a 


minimum damage by water. 


THE NEW YORK MOTOR BOAT SHOW 


The annual Motor Boat Show under the auspices of 
the National Association of Engine and Boat Manu- 
facturers will be held this year in Madison Square 
Garden, New York, from February 15th to 23d. Over 


150 builders of marine engines and all kinds of pleas- 
craft 
ful racing motor 


success- 


this 


exhibit. Several of the most 


boats will 


ure will 
also be shown. In 
connection it is interesting to note that the racers 
“Standard” “Dixie II,” the latter of which 
the Harmsworth Trophy in the international race in 
Sound last summer, will be sent to Mon- 
races there from 


and won 


Long Island 
aco to contest in the international 
April 4th to 11th. The “Dixie II” has been remodeled, 
while the “Standard” is a new boat designed by 
Clinton H. Crane, and fitted with a double-acting 6 
cylinder engine an® four magnetos. 
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Filling Mass for Wood Pores.—To 1 part each of oil 
of turpentine and siceative, add 114 part of linseed oil 
varnish, %4 a part of oil of varnish and 5 parts of 


starch. 
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ENGINEERING. 

It is to be hoped that Congress will grant the appro- 
priation as ed by Oscar S. Straus, Secretary of Com- 
merce Labor, for lighting the new Ambrose Chan- 
nel entrance to New York Harbor. It would be pos- 
sible do this so thoroughly that steamships could 
enter t narbor with perfect safety between dark and 
dawn The plan proposed contemplates the laying of 
acetylene gaslight buoys at frequent intervals, and it 


is estimated that the work could be efficiently done 
for an expenditure of $80,000. 

The annual report of the New York State Water Sup- 
ply Commission proposes an amendment to the consti- 
tution to permit the State to build enormous reservoirs 
for storage and flood prevention on the upper Hudson, 
the Genesee, and the Racquette rivers. The commission 
declares that, with the complete storage of all avail- 
able water supply, an eventual development of not less 
than 1,500,000 horse-power is assured to the State. It 
is confidently believed that the reservoirs would be 
puilt by the property owners benefited, who would pay 
a fair rental to the State for all time if they were as- 
sured of a permanent source of power. 


In a recent lecture before the Royal Institution, John 
Oliver Arnold, professor of metallurgy at the Sheffield 
University, made light of Carnegie’s recent prediction 
of an early decadence of the British steel industry. 
He stated that, among other developments, a new 
steel had been produced in Sheffield that was so far 
superior to existing steel, that the best high-priced 
steel at present in use would soon be quite out of date. 
Within a year the market would probably be supplied 
with steel whose cutting power was about four times 
as great as any now known, tests having shown that 
the new steel was capable of cutting for a whole day 
without regrinding 

Once more, after an interval of six years, the Eng- 
lish railroads have achieved the remarkable record 
of carrying on: their operations for a whole twelve- 
month without the loss of a single life. The last pe- 


riod in which this was achieved was the year 1901. 
In 1902, 6 lives were lost; in 1903, 25; in 1904, 6; in 
1905, 39; in 1906, 58; and in 1907, 18. As a matter 


of fact, there has been no loss of life for fifteen months 
past. The relatively large number of fatalities in 1906 
was mainly the result of three disasters, which were 
found, upon investigation, to be due entirely to the 
failure of the human element, all the mechanical ar- 
rangements on train and track being found perfect. 


The fifth tunnel to be driven below the Hudson River 
between Jersey City and Manhattan was completed 
on January 27th of this year, the final blast which es- 
tablished connection between the two sections being 
set off during the afternoon of that day. This is the 
east-bound of the twin tubes which are being built 
between Jersey City and the Hudson Terminal at Cort- 
landt and Church Streets, Manhattan, If the expecta- 
tions of the company are fulfilled, the west-bound tube 
will be opened in about three months’ time, and the 
completed tunnel will be ai the service of the public 
early next July. The western terminal of these two 
tubes is located eighty feet below the present terminal 
station of the Pennsylvania Railroad Company in Jer- 
sey City, and the distance between terminals is about 


6.000 feet 


The report of the Public Service Commission on the 
subject of fender and wheel-guard tests, held last au- 
tumn at Schenectady and Pittsburg, showed that near- 
ly 200 applications were received from inventors and 
manufacturers, and that 92 devices were submitted. 
Altogether, 1801 tests were made of 38 fenders of the 
projecting type, and 29 wheel guards. It is estimated 
that the cost of equipping all the surface cars of New 
York with the best type of life-saving devices will not 
exceed $300,000. Although this is a large sum, the re- 
port points out that the companies operating such 
cars in New York city incurred expenditures for in- 
juries, damages, and legal expenses, during the year 
1906-7, of more than $3,500,000. Much of this might 
have been saved by the introduction of proper fenders 
and wheel guards. 


London for two centuries past has been the leading 
Port of the world. The tonnage entered in 1907 was 
11,160,367, and the tonnage cleared amounted to 8,598,- 
979, making a total trade of 19,759,346 tons. The trade 
for the port of Liverpool for the same year reached a 


toiai of 16,665,398 tons. The value of the trade at the 
port of London for 1907 was $2,430,000,000: the total for 
New York city for the same year being $1,709,164,423. 


For many years London has spent comparatively little 
money upon the improvement of its port facilities, al- 
though Live rpool has spent $25,000,000, Plymouth $12,- 
500,000, and Southampton $10,000,000. Hamburg, more- 
Over, has laid out $75,000,000 in recent years, and Ant- 
werp contemplates an expenditure of $35,000,000 on 
new docks and facilities. At last, however, Parliament 
has passed the port of London bill, which has set up 
a new Port Authority consisting of twenty-eight mem- 
bers; and it is likely that vast improvements, which 
have long been contemplated, will now be undertaken. 


Scientific American 


ELECTRICITY. 

Owing to the success of its system of training for 
railroad employees the National Railway Training As- 
sociation of Kansas City, Mo., has enlarged its field, 
and now gives a correspondence course in the duties 
of electric railway employees, 

Because the American-Canadian Company, of Rio de 
Janeiro, operating the city railway system, changed 
its fares and routes, a mob burned twelve of its cars 
on January 1ith. The police were heipless. The com- 
pany left the adjustment of affairs in the hands of the 
mayor, and quiet was restored. 

Prof. C. F. Burgess in a paper read before the West- 
ern Society of Engineers supports the theory that 
practically all kinds of corrosion of iron and steel, 
including that in steam boilers, may be accounted for 
by electrolysis, He says that difference of tempera- 
ture, difference of chemical composition, or simply 
difference of treatment in manufacture between dif- 
ferent parts of a structure, causes sufficient difference 
of potential to set up galvanic action, 

A new flexible non-metallic conduit, known as “wire 
duct,” has been invented, for which there should be a 
very wide field, if all the claims made for it can be 
substantiated in practice. Its fiber inner tube is at- 
tached to the middle tube by means of a helical bond, 
which entirely prevents its being pulled out on wires 
being threaded through it; and the whole, while en- 
tirely non-conducting, has great flexibility and strength 
to resist both tensile strain and abrasion. 

An interesting exhibit at the recent Automobile 
Show, which may have escaped the notice of the more 
superficial sightseer on account of its situation in the 
basement, was that of the electric automobiles af the 
General Vehicle Company of New York. The five com- 
mercial vehicles exhibited include everything from a 
light delivery runabout of 350 pounds load capacity, a 
range of 50 miles, and a maximum speed of 14 miles 
an hour, to a 3'4+ton truck of 35 miles range and a 
speed of 7 miles an hour. These machines represent a 
considerable advance, both in simplicity of operation 
and in range of travel on a single charge. 

The remarkable growth of the steam turbine is well 
illustrated by an interesting article in the January 
Electrical Magazine describing the immense works of 
the Parsons Steam Turbine and Electrical Company 
at Heaton and Wallsend near Newcastle-on-Tyne, this 
mushroom growth among the century-old industries 
surrounding it occupying 16 acres. The simultaneous 
improvement in efficiency and increase in size of units 
is diagrammatically shown in a striking manner, from 
the first 10-horse-power turbine of twenty years ago, 
consuming 50 pounds of steam per kilowatt hour, to 
the 6,000-horse-power units of to-day, using only 14 
pounds per kilowatt. 

The rapidly increasing use of electric power is re- 
markably illustrated by the report of the U. S. Bureau 
of Census upon street and other electric railroads, re- 
cently issued for 1907. It shows 4,714 establishments, 
as compared with 3,620 at the end of 1902, an increase 
of 30 per cent., of which 1,252 are municipal, the lat- 
ter having ‘ncreased by 53.6 per cent. The total mile- 
age of main line is 25,547, compared with 16,651 in 1902, 
and the passengers car- 
ried total 9,533,080,766, an increase of 63.3 per cent. 
The fact that the total output of stations, four and 
three-quarter billion kilowatt hours, has increased by 
the much larger percentage of 110.3, would indicate 





an increase of 53.4 per cent.; 


an increasing sale of power for commercial and do- 
mestic purposes other than traction, while the total 
income of all plahts having been more than doubled 
for an increase in plant cost of less than 100 per cent, 
is a tribute to the efficiency of both plant and manage- 
ment, as well as to the flourishing state of the indus- 
try. 

The fact that the above-mentioned report shows the 
electrical energy generated by water power to have 
increased by 207.3 per cent, while the steam and gas 
engines, including turbines, used in the same industry, 
have increased only 92.8 per cent in total power, gives 
color to the statements made by President Roosevelt 
in vetoing a bill to authorize the construction of a 
dam across the James River in Missouri for the purpose 
of electric power. The President states that 19 per 
cent of the total natural water power now’ in use is 
controlled by thirteen large corporations, of which 
the General Electric and Westinghouse companies are 
the chief, and that further evidence in the possession 
of the Bureau of Corporations affords reasonable 
ground for supposing that these thirteen concerns di- 
rectly or indirectly control developed water power or 
advantageous power sites aggregating 33 per cent of 
the total now in use. This state of things will, unless 
controlled, lead to a repetition in the hydro-electric 
power industry of the history of the oil industry in 
this country, and with results far more oppressive and 
disastrous to the people. The General Electric Com- 
pany has, however, issued an emphatic disclaimer of 
any knowledge of or interest in a water power trust, 
and states that it controls no water power except. that 


supplying its manufactory at Schenectady. 
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SCIENCE. 
Prof. George E. Hale, of the solar observatory of 
Mount Wilson, California, has been appointed a dele 
gate to represent the National Academy of Sciences 
at the Darwin celebration at Cambridge, from June 
22d to 24th, 1909. He will also lecture at Columbia 
University in April on cosmic evolution, in commemo 
ration of the Darwin centenary 
The reversal by the referee board of consulting 
scientists of the findings of Dr. Harvey Wiley, and its 
Statement that benzoate of soda, when used as a pre 
servative for foodstuffs, is not a poison, has been made 
the subject of considerable criticism in the Senate 
It is pointed out that while the investigation carried 
on by the referee board lasted four months only, Dr 
Wiley’s experiments consumed nine months in jus 
tice to Dr. Wiley it must be stated that he has never 
claimed quick action for preservatives, but that their 
danger lay in the ultimate effect which they produced 
from constant use. 
The production of petroleum in the United States 
in 1908, according to a preliminary estimate made by 
David T. Day, of the United States Geological Survey 





amounted to between 175 and 180 million barrels 
increase of between 5 and 9 per cent as compared with 
the production of 166 million barrels in 1907. T 
total value of the product showed an even greater 
proportionate gain, for the price of oil increased in 
California and remained steady in other fields except 
the Gulf. The increases are attributed to steady 
growth in Illinois and California, though neither field 
showed phenomenal development. 

According to Prof. Percival Lowell, at certain sea 
sons of the Martian year white spots permanent in 
place and persistent in character show themselves 
upon the ground of the planet. Though not restricted 
to any one zone, they are remarkably attached to 
localities, and recur year after year in the same places 
A natural supposition is that they are 
glaciers collected on high mountain summits Such 
explanation of them might indeed be plausible, but for 
one objection: that there are no mountains on Mars 
Of this fact we have assurance by the absence of any 
evidence of peaks at the times when of all others they 


could not fail to betray themselves did they exist, to 


snow-fields or 


wit: when they are passing the sunrise or sunset edge 
of the illuminated disk. By this means we are able 
not only to gage their possible existence but to ascer 
tain their height, and in consequence we are assured 
that no elevation worthy the name of mountain exists 
there. Furthermore, since the air thins out relatively 
much more slowly on Mars in consequence of the 
planet’s lesser gravity, a much greater elevation would 
be necessary to accomplish the same climatic result 

M. Ogawa, of the University of Tokio, has discov 
ered a new element in the minerals thorine, reinite 
and molybdenite. The name nipporium and the sym 
bol Np have been given to the new element. Its com 





bining equivalent is about 50 and its atomic weig! 
some multiple of that number, probably 160, 
would give it a place between molybdenum and ruth 
nium in the periodic series, It appears to form tw 





which 


oxides, of which the lower possesses basic properties 
and is very difficult to separate from alumina, and the 
higher is an acid-forming oxide, analogous to molyb 
denum trioxide, and readily reducible to the lowe: 
oxide by the action of zinc and hydrochloric acid 
Nipporium occurs in thorine in the form of small! yel 
low or red crystals, hard enough to scratch giass, hav 
ing a density of 4.5 and composed of a double silicate 
of nipporium and zirconium. These crystals constitute 
one per cent of the weight of thorine 


Ocean currents can be traced by throwing into the 


sea, at various points, sealed bottles ntaining records 
of the date and place at which they were abandoned 
When these bottles are found on the coast yr picked 


up by ships, they furnish data for the calculation 

their probable course and the time occupied in aceon 
plishing the journey The Hydrographic Bureau of 
the United States, for the purpose of obtaining a great 
many such indications from which a general schem« 
of ocean currents may be deduced, supplies ship cap 
tains with bottles containing blank forms on which 
the date and latitude and longitude of the piace are 
inscribed when they are thrown overboard rhe iD 
tain of the ship “Emma Laurans” has published in The 


Yacht a note on the wanderings of one of these bott! 
which, thrown overboard } ! on March 24. 1996 
at 51 deg. S. lat. and 48 d 10 mir W. long was 
picked up more than thi mont ft ird 
September 2, 1908, n Rol ther \ 

about 37 deg. S. lat. and 140 des Ke. long 

eled 14 degree n latitude and near! 189 

longitude It would be very interesting to t 
precise route followed by the bottle but the yi s 
route is never given by these experiments, as th ire 


conducted at present. If all captains who find these 
floating bottles would set them adrift again after re- 
cording the place and date, more could be learned of 
their wanderings and, consequently, of the course of 
ocean currents, 
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PROJECTING MOVING PICTURES IN THE 
LIGHT 
ion of mé pictures in ft 
i plishe Al l t 
nt 7) empl d att ‘ 
rat he Ss ng 
‘ eat Lp ir wa rf 
' bs) £n 
’ S prote | nore ‘ 
S th for ghts and 
nips | 1 table rtains 
(Fig ig ) is 
ns yout 10 feet 
é ri j hall hich a 
sp rs The are lamp 
] rp s 66 feet from the screen 
! fakes a rrent of 50 amperes 
m the s i 110-volt circuit Half 
t amp the theater are lighted, yet the 
pre pictures, both stationary and mov 
I Ber yw ind the eyes are less 
e ha vere dark 
I ' 1) la is nve ted a sys 
t " fixed | ires in daylight 
} I sh name Without 
Darknes I screen is ar d ke 
of a theater n the frame fa pair of 
e projection apparatus being 
once ed from the spectators, who occupy a 
room ghted | two large windows Ex 
eellent results were also obtained when the 
apparatus was set up in a shed, the specta 
tors being !n the open air. A current of from Fig. 2.—Projection cabinet, Cinérna Palace. 
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smoked glass, which also softens the hargh- 
ness of the white parts of the picture. The 
other walls of the chamber are opaque. [In 
an apparatus devised for demonstration, 
these walls are made of black cloth sliding 
on rods (Fig. 4). 
ture apparatus, with an arc lamp consuming 


An ordinary moving piec- 


110 volts, covered a screen 
with 


15 amperes at 
measuring 32 by 24 pictures 
clearly visible to spectators in the open air 


inches 


at two o'clock on a partly cloudy afternoon. 

But the projection on translucent screens 
lighted 
It was accomplished in 


of images visible to spectators in 
rooms is not new, 
1897 by the artist Lemot, with a screen of 
fine canvas saturated with gelatine and coy- 
ered with copal varnish. Chamayon made 
what he called 
cess which has long been public property 
and which consists in saturating white fab- 
rics, thin or thick, with fish glue and lining 
them with thin tinted stuff. 

Very good translucent screens can be made 
by the tracing cloth used by architects. 


“rainbow screens” by a pro- 


—— —ti>~66>-oe———— 


Waterproof Fabrics, 

Fabrics are waterproofed by impregnating 
them with metallic salts, by coating them 
with oil, grease, and wax, by coating them 
with India rubber, or by treating them with 
ammoniacal solutions of copper. The first 
process is applied to sail cloth. The canvas 
is impregnated with alum or calcium acetate, 
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Fig. 8.—Moving pictures visible in daylight. 


7 to 9 amperes per square 


meter (about 11 square 
jeet) is regu red accord 
ing te the inventor, and 
eve umpere suffice for 
a roon having no window 
opposite the screer This 
syate is i idy been 
initiated I France and 
wii probably S800! reacn 
Paris 
Meanw other devices 
a bein patented almost 
I the method of 
Ant ¢ 1 Prosper Poch 
which may be used for fix 
ed 9 I ng p ires n 
um ited h s n dif 
ised daylight, the image 
s throw i translucent 
screen twee] he spe 
itors al the ntert 
rormit n ) vall of 
p ) imber if 
ti n 
8S t! l face 
S! i b 1 ft l 


minis ine quant of 

ght ti enters the pre 
jectior ! iber throug! 
the screen by placing out 
side the latter a slightly 


Fig 4. - Poch’s apparatus for demonstration. 











and then immersed in a 
fixing bath containing 
soap, which forms in- 
soluble lime or alumina 


soap in the cloth, 

The second process is 
used for raincoats, imita- 
tion leather, ete. The 
fabric passes between hot 
rollers, and then over a cy- 
linder of wax, etc. 

In the third 
solution of India rubber in 
carbon disulphide, chloro- 
form, or other solvent is 
applied. This 
used for mackintoshes and 
bathing caps and is also 
applied to thread. 

In the fourth process, 
employed in the manufac- 
ture of book bindings and 
Willesden canvas, cotton 
cloth is run through a 80- 
lution of oxide of copper 
in ammonia which dis- 
solves the superficial layer 
and, on evaporation, leaves 
it in the form of a uni 
form coating of cellulose. 
The process is completed 
by passing the cloth be 
tween rollers. There are 


process a 


process is 








Fig. 1.—Moving pictures shown in the lighted auditorium of the Cinérna Palace in Paris. 


PROJECTING MOVING PICTURES IN THE DAYLIGHT, 


still other processes but 
these are the most impor 
tant. 
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AN EGYPTIAN STEAM CULTIVATOR. 

BY OUR CORRESPONDENT IN PARIS, 

cultivator illustrated in this article was 
designed joghos Pacha Nubar and is noteworthy 
for its original construction. The principles involv- 
ed in it are an advance over what has been hither- 
produced in the way of machines for working the 


The steam 


to 
soil. There are now several of the cultivators of the 
type illustrated herewith in actual use upon the farm 


lands of the inventor in Upper Egypt, and he is hav- 


ing others constructed. In this machine he uses the 
ideas involved in the researches of M. Déhérain upon 
the pulve 
ough stir! 
that it is broken up 
having wide 


ation of the soil and the necessity of thor- 
ng and aiso of aerating it at the same time 
The cultivator is formed of a road 


locomotive 
carrying in the 
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for a day of ten hours, represents 15.8 acres. 
the tests the average depth of working the soil was 9 
inches. Using a very ordinary quality of briquette 


coal for the engine, it was found that the amount of 


combustible empleyed was 220 pounds per acre. The 
ground had been previously planted in clover and had 
not been watered for three months, so that it was 
very dry and hard. Vith a single passage of the cul- 
tivator the ground was so well broken up that it was 
only necessary to pass over it with a roller and to make 
the furrows for planting the cotton. Another point 
which is worthy of notice is that the machine worked 
to good advantage in connection with fertilizers It 
was found that when any fertilizer was spread on the 
field before plowing, it was thoroughly incorporated 


During 


133 


reason from the above figures for the cost per acre 

A series of official tests which were made at Milan 
at the time of the recent exposition also showed the 
application of the new machine to different kinds of 
fields. In one, the cultivator was run upon a field 
which was quite covered with very thick and high 
weeds, and these it pulled up and threw to the surface 
while plowing, so that when the operation was fin 
ished it only remained to pass the harrow over the 
ground in order to clean the field. As a general thing 
the farmers of the country using ordinary plows are 
obliged to carry out a surface plowing so as to remove 
the weeds, then to take these off by means of the har 
row, and only after this is done can they begin the 
real plowing of the field. In general, these tests con 
firmed the results obtained 
by the Khedival Commis 





wheels and 
rear a very strong U-shap 
ed channel-iron frame. This 
ig used to support the plow- 
ing parts, and it is pivoted 
upon the rear axle so that 
it can be raised or low- 
ered It also supports 
the geal mechanism 
for driving the _ plow 
ing apparatus, and the 
mechanism is well protect- 
ed from dust by a tight 
casing which surrounds it 
For working the _ earth 
there is used a set of cut- 
ting blades which are 
curved at right angles a’ 
the ends, and which are 
fixed upon 
plate. The disks are set 


disks of iron 
in motion by means of a 
gear drive at a moderate 
speed, and when the frame 
work is lowered, the 


blades sink in the ground 








sion. 

The inventor is having a 
new type of 
built. 


minor improvements over 


cuitivator 
This contains some 
the one shown—-improve 
ments based on the results 
of numerous trials. One of 
the main improve ments is 
the use of a 2-cylinder hor 
izontal steam engine to re 
place the present vertical! 
engine. This is mounted 
on the chassis as in the 
case of a locomotive rhe 
change in the engine and 
its location was for the 
purpose of giving more 
room and better access to 
the different parts of the 
engine ¢ 


soe —- 


Protective Coating for 
Metals, 


Steel, iron, bronze, brass 








and are thus made to cut 
the earth by upturning and 


breaking it so that the 


View showing the cultivator wheels lifted to clear the ground. 


and copper may be pro 
tected from the oxidizing 
action of the air by the 





earth is left in a well-di 
vided condition 

Two of the rotating disks 
will be noticed 
of the framework, where 


they are mounted close to- 


outside 


Behind them are 
mounted two similar disks 


gether 


inside the frame, and these 
are spaced farther apart by 
about half the diameter of 
the disk At the back of 
the frame are placed two 
other disks, 


these being 


mounted at the exterior 
and near the rear wheels 
of the cultivator In this 
way the ground is cut up 
the width of the cultivator 
by all the six disks work 
Ing together The head 
disks accomplish the first 
cutting and the operation 
8 completed by the rear 
disks as they pass through 
the same earth In this 
way the ground. after it 
leaves the rear disks, is 
Well broken up. A coun 
tershaft 


framework and it is driven 


runs across the 
by achain from the revolv- 
ing rear axle. To the 
countershaft are connected 
the shafts of the six cut- 
ting disks by means of 
both spur and 
gears, 


bevel 








following cheap and sim- 
ple method: The surface 
of the 
first with lye and then with 
dilute sulphuric or hydro 
A thin paste 


metal is cleaned 


chlorie acid 
composed of a metallic 
powder mixed with water 
or other suitable liquid is 
then uniformly, 
with a brush for small ob 


applied 


jects and with a compress 
ed air sprayer if large sur- 
faces are to be covered 
The metallic powder is 
composed of tin, pure or 
alloyed with lead or with 
lead and zinc. The metal 
lic coating is next melted 
by means of a flame or a 
coke or charcoal fire. The 
moment of fusion is indi 
cated by the change rf 
color from gray to black 
In order to avoid danger 
of burning off the coating 


it is advisable not to heat 


much above the fusing 
point After the surface 
has cooled, it is ashed 
with wate 4 gloss ur 
face may be rod 


friction with a brush o1 
with tow 

Wrought iron and steel 
must be washed with sul 
phuric acid and, in some 


coating of 





cases, a thin 





As the disk 
be raised or 
Will, the earth can be cul 
tivated to any 
depth up to 12 inches as a maximum. An official 
trial of the cultivator was made under practical condi- 
tons of working, and the tests were carried out by a 
Special commission appointed for the purpose by the 
Khedival Agricultural Society. The experimenting 
sround of 25 acres was at Choubra, near Cairo. The 


frame can 


lowered a 


desired 


soul was of a clayey nature and very compact, so that 
It was difficult 
across the field, left behind a well-worked band of earth 
of 11 feet in width, and the result was the same as 
would be secured by at least two plowing operations 
Carried on successively by means of steam-operated 
Plows driven by cable, or three plowings with the cus- 
tomary ox-plow It was found that the 


cultivator worked 1.58 acres of ground per hour, which, 


to work. The cultivator, when passing 


s of the country. 


{ Rear view. The ground is broken up by the radiating arms on the disks. 


AN EGYPTIAN STEAM CULTIVATOR. 


with the ground after the passage of the plow, and this 
took place throughout the whole depth of the furrow. 
The cost of the work per acre, for coal, oil, and per- 
sonnel, including an engineer, fireman, and helper, also 
for the water tank cart which followed the machine, 
and two men and a mule, figures out to $4 per acre, or 
$13 per day of 10 hours, Out of the total time cf 35 
hours working, about 7 hours, or 20 per cent, was taken 
for the water supply, even though the water was drawn 
by means of a good injector. At present this loss no 
longer occurs, as the cultivator is followed along its 
course by the tank cart containing 200 gallons, and 
the water is taken by the machine without stopping 
by means of an injector and hose which passes to the 
tank, A deduction should therefore be made for this 


copper must be applied by 
brushing or spraying with 


a slightly acid solution of 





copper sulphate and imme 


diately washing with water before the tin is applied 


Cast iron must be attacked with hydrofluoric acis 


huri icid, and electroplated 


fore the washing with s 
with copper before tinning 

—><+ 6 +a 

Standardization of sparking plugs for automobil 
American Association 


has been attempted by the 


Licensed Automobile Manufacturers. The mech 


branch of this association for some time |! 
vorking on proposed standards for the dimens 
The form now agreed upon has a %-inch Liné 


of thread, 18 pitch, a shouldered or flanged seat 1 
inch in diameter, a minimum length below the shoul- 
der of % inch, and a hexagon head inch across the 


flats. 
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THE OPPOSITION OF MARS IN 1909 intervals of two years and fifty days; but owing to the The Improvement of the Columbia River, 
, , eccentricity of the planet's orbit, there is a great vari BY DAY ALLEN WILLEY. 
rhe 1 f another fa uble opt ‘ tion in the lengths of these intervals The Columbia River, which is the most imporiant 
of —>+2 > —— waterway in the western part of the United States, ex. 
t} ol is The Postal Department and the Automatic Stamp- tends a distance of 1,400 miles from its mouth to Brit- 
, “ Vending Machine, ish Columbia, where it has its source, Including its 
t) s ’ t f t the lo the present Postmaster-General of the United tributaries, it forms a system of waterways available 
au s su states due the first comparative investigation of for steamboats and barges aggregating 2,132 miles. 
‘ j is a trolled stamp-vending machines for govern This is not continuous, however, for the channel ig 
' ' be st ment ‘ 4 few months ago a number of promising obstructed at two different points. One of these ob- 
" nea two I s were tested at Washington with a rigor structions is formed by what is called the Cascades, a 
! that was bound to expose any inherent defects. To series of rapids located 60 miles from the city of Port- 
structed { official whose specialty seems to be the legal rifling land Here the government built, about twelve years 
I t d of such apparatus was assigned the task of robbing ago, a lock canal. The canal has a depth of 8 feet and 
hort t ff each machine, either by means of counterfeit money is 3,000 feet long, and it contains two locks, each of 
— , or slugs, or by inserting thin instruments through the which is 462 feet in length, and capacious enough for 
’ refu howeve this slots in order to operate ratchets and levers, so that much larger craft than pass through it to the upper 
er i dw orrespond to stamps could be extracted without the insertion of any river 
st t 1 in tl Nautical Al coin whatever Most of the machines were unable to With the aid of the canal, steamers can travel from 
. uN ‘ ‘ th’s orbit AP (Fig withstand this mechanical pocket-picking, and were Portland to what are called the Dalles, a distance of 
' D ' ' 6.000.000 miles ind tl according] rejected Others were too cumbrous or about 200 miles. Here, however, the natural obstacles 
M t } tl orbit hicl were so complicated that only a graduate engineer are very great, and to overcome them an elaborate 
P t bout could buy a stamp from them engineering scheme is now being carried out The 
As a result of this investigation, in which the ma river, for a distance of several miles, flows swiftly 
0 ‘ 1 ! " 1 A chines were abused as no thief could ever abuse them, through a series of gorges which it has cut out of the 
f 3 " the ea If the the Postal Department finally selected a simple auto- rock formation in this part of Oregon. For the purpose 
, | of overcoming this obstruction, the 
t ! I it the a Orbit of Mars s United States engineers decided to 
date at ed er this. Mars 1 Pi Dec 21 Oct 21 build the Celilo canal, plans for 
, 7 r and reased Oo i 190 which were approved by the Secre- 
ir Dy f liameter presenting (i - “sd tary of War about four years ago, 
t} y s Ase rhe apparent - F 2 along the Oregon shore, from Celilo 
diamet proportional , id lug 4 Falls to Big Eddy on the Columbia 
f listanes m the earth. Be fb , ‘ River, the latter a formidable rap- 
tween A t ind October 1 —e7 : “ \ ids located about four miles east of 
the p 8 I moving in oppo : Ae ‘ Orbit of theEay py \ the Dalles. The proposed canal bas 
9g d i as a conseque! & “ Apr2t " \ a length of 44,880 feet, a width of 
on October 1, two months after Ss 4 Reb2t 65 feet on the bottom, with locks 
coniul mm. t distance between e \ 300 feet long. The channel of the 
th was not s iently diminish Pg river for the entire length of the 
to gre increase the apparent j Fig | 4 x5 canal is obstructed by reefs, sub- 
size Aft December 21, as the @Apr 21 e \ \ merged rocks, and falls, which 
distances between the earth and / ‘ \ make navigation impossible 
Mars diminish, the diameter i ‘ The building of the canal in- 
creases rapid until opposition is OJun21 volves some heavy concrete con 
reached Sir this occurs near A ve Sun Pp ee. One degree — — 
the close of tl day (the td) the | | Jule 1902, ? — built through the lowlands, west of 
d f opposition given in th 1 r | the intake, will be 1,400 feet in 
na positi« f the earth Dec219 length. The concrete side walls of 
nd Ma sre shown for the 24tl \ y ; / the canal will in some places be 56 
i ' he he ' x of the follow \ i / / feet from bottom of foundation to 
i 0 wcount of the eccen ' * 2 / coping, and the floor will be cover- 
tr planet's orbit, the eJun2t ay / ed with concrete 18 inches in thick- 
m ium distance is reached six \ \ 4 ness. Practically eight miles of ex- 
days before opposition For the \ Aug 21 / cavation, most of which will be in 
gam ant it Tuly 1907. the \ 190%~1908 one Nov 24 1911 solid rock, in addition to the lock 
minimum distance was reached a i otis Oct 21 ¥ building and concrete work, remain 
yveek a ypposition In order to 4 Sep 24 a y to be done 
‘ ' listance between the v With the work now under way 
é ' i Mat t the opposition of P ‘ Aug?t 1909 P 4 eommgnates, continuous navigation of 
1907 with that of 1909. at the for 2" — ¥ the Columbia will be extended from 
n da he positions of the plan . = . the sea to the Priest Rapids in the 
ets are licated in the plot and Hep 24 ™ ; State of Washington on the main 
th it } liminutiotr f s river. This will make a total navi- 
wnt tl ipparent di . gable mileage in the river proper 
amet it t date s shown Fic 2 Fig3 of about 400 miles; but, as already 
j : noted, the Columbia has _ several 
A posit ul voral or ob large tributaries, especially above 
‘ t would vidently occur the rapids referred to, and a very 
v 1 Mars is ne pl m A, and large area of Washington and Ore- 
-" t} st between the plan gon may be reached by river craft. 
ets is al 61,000,000 miles, 1 Aug2i Get 2ec2iFeb21Aprat Jun21 Aug21 Sep24 1909 Jul6é 1907 erihelion Aphelion This area comprises not only an ex- 
dra to t ! s | : 1908 1909 tensive wheat-growing country, but 
10 t 7 liamet of THE OPPOSITION OF MARS IN 1909. cattle and sheep ranches and fruit 
Mars at t ible a farms, as well as an extensive min- 
uni ppos I ‘ vhen the planet is near matic apparatus, which resists the most ingenious ing district There are some counties in this region 
nerihe ind at I r listance varies between attempts to rob it of its contents, which rejects for- which are entirely destitute of railroads, and their 
f ) ) m The diametet di eign or defective coins or slugs, and which does not commercial products are hauled from 50 to 75 miles 
n t propo ym of tf; and the area of the depend for its operation cn any power or winding to the nearest stations by freighting outfits. As the 
{ proportion of about 1 At an device The mere-insertion of a coin is the only func- improvement referred to will allow craft carrying 
iphel ‘ tion tl ipparent diameter of the planet tion which the purchaser of a stamp is called upon nearly a thousand tons to ply upon the upper Col- 
3 not very 1 n excess of that which is shown for to perform umbia, it must be regarded as one of the most im- 
ul 2 el! t bef« opposition occurs tuis The apparatus selected in reality consists of three portant engineering projects which has yet been un- 
yea! machines compactly inclosed in a single casing and dertaken by the government. Engineer Mr, William 
The poe of the earth and Mars are shown for designed to sell one, two, and five cent stamps The G. Carroll of the United States War Department is in 
the p f ‘| ! h will occur on November lower part of the casing is a letter-box, in which the charge of the undertaking 
2 O1 it of the eccentricity of the orbit, the stamped letter may be deposited. The first machines came aie ne ra 
planets é parated ! minimum distance a which the Postal Department has ordered will be in- It has been decided to construct a new section of the 
wee} vhen the apparent diameter ll be less stalled in large hotels. In all probability similar ma- Rhodesian Railway between Gwelo and Blinkwater, 
than tl A h corresponds with August ind chines will soon be found in almost every drug store on the borders of the Victoria district. This section, 
greater than that of June 21, 1909 and public institution which has a total distance of fifty-two miles, will tap 
rhe ns here given are designed to call at a —iii>-~-@-0~<ipee a very rich agricultural country, and also traverse @ 
tention to the rare opportunities which are afforded the An Important English Patent Decision, mining district Work on the section has already 
julring stucde of astronomy by the oppositions of A case has recently been decided in England under commenced, and it is expected the whole line will be 
l and 1909 e present times afford exceptional ad the compulsory working clause of the new British finished within a year. The capital necessary for the 
vanta in tl l celestial neighbor, being patent law, in which it is held that in order to comply line has been promised by the Beit trustees out of an 
midway as we a o remarkable oppositions with the act the whole machine must be manufactured amount left by Mr. Beit in his will for African rail- 
nue r the pract bse r and the theorist there in the United Kingdom, and not merely certain parts. way construction. The new line will connect with the 
| an extens f f juiry and speculation The applicant for revocation need not necessarily be Cape to Cairo Railway at Bulawayo With regard 
TI posit S of the earth and Mars at the dates of an Englishman. He may be a citizen of any country to the extension northward toward the Congo border, 
oppositions during the past vel five year plotted In this particular case the applicant was a German on the main Cape ta Cairo line, negotiations are still 
would show that oppositi« occul the average at firm selling German-made machines in progress for providing the necessary capital 

















PSR PAE or roe 


























[FFEBRUARY 13, 1909. 


Correspondence. 


———_ ————— 


A SUGGESTION FOR HOUSEHOLDERS. 
To the Editor of the SctentTiric AMERICAN: 

Often the rooms just beneath a roof are almost un- 
pearably warm in summer. We know how refreshing 
a shower is. Il have often lowered the temperature 
ten degrees in lower rooms by turning the hose so 
the water would play against the side of the house. 

If the water pipe were extended to the highest part 
of the roof, and then continued—as along a ridge pole 
—by a pipe with a row of tiny perforations on either 
side, the roof could be effectively showered and cooled. 
Of course, in case the roof were large, the pipes would 
have to be brought up from below in several places, 
so that the distribution of the water could be controlled 
from below. If desirable, the water could be caught 
at the eaves and run into a tank or miniature stand- 
pipe, and its elevation would be sufficient to carry it 
over a lawn or wherever it was wanted. Or it could 
pe guided over the eaves by a strip of galvanized iron, 
and so be made to run down the side of the house. 
Orit could be caught at the eaves and run into another 
perforated pipe, to cool the side of the house under 
the gable. Mrs. F. R. MILLer. 

Montreal, Can., January 18, 1999. 

——____—_—_—___2+9+e______—- 


THE PRACTICAL SIDE OF AERIAL LOCOMOTION. 
To the Editor of the ScrenTiric AMERICAN: 

At the risk of striking a discordant note, the writer, 
who has long followed with interest your aeronautical 
notes, would like to inquire, What is the practical 
value of all that has so far been learned from the many 
experiments with balloons and flying machines? Is 
there any sound principle underlying any of these air 
vessels (by whatever name called) that is capable of 
development to the point of commercial success? It 
should be self-evident that the measure of success in 
aerial navigation, as in the navigation of the land and 
of the sea, is the availability for commercial purposes. 
The value of any such vessel for war purposes is merely 
incidental. Yet even the inventors of the heavier-than- 
air machines do not claim to be able to carry substan- 
tial loads over definite courses and without regard to 
weather conditions; and a careful study of the prin- 
ciples on which such machines are based gives little 
ground for the belief that any such result can follow 
the methods employed. The balloon principle, even as 
modified by the genius of Count Zeppelin, has so many 
and’ such well-known elements of weakness, that it 
need not seriously be discussed. 

It has occurred to the writer that inventors are in- 
clined to keep their eyes so closely to their own work, 
that they fail to grasp the full meaning of the problem 
to be solved; and it might not be out of place to sug- 
gest that the airship of the future—the one that will 
finally solve the problem of aerial navigation—will 
be able to rise of itself to any altitude desired, to re- 
main in the air if need be for not merely hours but 
days at a time, carrying a load equivalent to the weight 
of five hundred passengers or more, and to descend 
when and where desired. With this accomplished, the 
problem is solved; and it can be solved by the simple 
application of well-recognized mechanical laws. 

New York, January 12, 1909. C. A. McCreapy. 
— ++ Ore —— -—~— 
COMPARISON OF WRIGHT AND VOISIN AEROPLANES. 

To the Editor of the Screntiric AMERICAN: 

In the January 9, 1909, issue of the Screntiric AMER- 
ICAN is an editorial on Mr. Lanchester’s paper com- 
paring the Wright and Voisin aeroplanes In this 
comparison there is a table which states that the skin 
friction on the wings of the Wright aeroplane is forty 
pounds, quite a considerable amount, and below this 
the editor entertains a doubt whether Mr. Wright has 
been correctly quoted as saying that he makes no 
allowance for skin friction, believing it to be negligi- 
ble. Of course, the writer is not sure whether Mr. 
Wright made this statement or not; but there is good 
proof that it is correct. Prof. Langley proved by his 
experiments with the resultant pressure recorder that, 
as he himself says, “the pressure is normal to the 
inclined surface, and hence that the effects of skin 
friction, viscosity, and the like are negligible in such 
experiments.” Prof. Langley’s statements are all so 
exact and trustworthy, that we can hardly doubt this 
one. Also Mr. R. H. Thurston, in the Universal En- 
cyclopedia, says that Mr. Maxim found the resistance 
due to friction of the surfaces of a plane was imper- 
ceptible, and might be neglected. Both of these results 
contradict the statement that there should be forty 
pounds of resistance due to skin friction in the Wright 
aeroplane, and uphold Mr. Wright’s statement that 
this friction is negligible 

Farther on in the article Wilbur Wright is quoted 
48 saying that “as far as the Wright aeroplane is con- 
cerned, stability depends entirely on the skill of the 
aeronaut”; and Mr. Lanchester compares this with the 
Stable equilibrium of the Voisin aeroplane, both lateral 
and horizontal. The writer believes that Mr. Wright’s 
Statement refers only to the lateral stability, for evi- 
dently, with the tips of the wings turned down, his 
machine would quickly tip sideways if no aeronaut 
were guiding it, and thus the stability does entirely 
depend on the skill of the aeronaut, although,, as the 
editor has well pointed out, when an aeronaut is in the 
Machine, its stability is much surer than that of the 
Voisin type. Mr. Lanchester says, “The pressure is 
less per square foot on the tail (of the Voisin ma- 
chine) than on the main aervfoil, so that the attitude 
of the aerodrome to its line of flight is one of stable 
equilibrium.” In the Wright machine, however, the 
center of gravity is in front of the normal center of 
air pressure, and the front rudder is always turned 
Upward at a slight angle, so that the attitude of this 
aerodrome to its line of flight is also one of stable 
equilibrium, and can be much more surely guided ver- 
tically than the fixed-tailed Voisin type. Moreover, it 
fulfills Mr. Lanchester’s second condition of stability, 
in that the areas and disposition of the surfaces, the 
amount of inertia, the velocity of flight, and the natural 
gliding angle are related to comply as well with the 
equation of stability as that of the Voisin machine, 
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so that any oscillation in the vertical plane of flight 
does not tend to any increase in amplitude. 
ArtTuurR Hotty Compton, 
Wooster, Ohio, January 19, 1909, 


MORE CURIOUS FACTS ABOUT NUMBERS. 
To the Editor of the Screntiric AMERICAN: 

Mr. Springer’s articles on “Curious Facts About 
Numbers” have been interesting me much. Though 
not a profound mathematician, like Mr. Springer, I 
have given some attention to arithmetic, and among 
other work I was fortunate enough to hit upon a gen- 
eral method of forming right-angled triangles, in whole 
numbers, and have often tested its usefulness in teach- 
ing junior arithmetic and mensuration. 

n* 1 
1. My first formula was — + —, which gives a right- 
» 





in 1 n 1 
angled triangle, with n (|— + —] and | — — — Jas sides. 


2 2 2 2 
9 1 
Thus 3°-=9 and -=-4 and 5. Again, 5°= 25 and 
25 1 49 1 
==12 and 13. And 7*=49 and + —=24 
9 9 9 9 
and 25. 


It is easy to continue this series, which gives 
a right-angled triangle, in whole numbers with every 
odd number as the short side, the difference of the two 
longer sides being always 1: 3 gives 3, 4, 5; 5 gives 
5, 12, 13; 7 gives 7, 24, 25; 9 gives 9, 40, 41; 11 gives 
11, 60, 61; 13 gives 13, 64, 65; ete. 


n n n? 
2. My next formula is n,— +41 or + 1and——l1, 
4 4 
for even numbers only. 
16 
Thus 4 gives + 1 or 4, 5, and 3. 
i 
36 
6 gives t 1 making 6, 8, and 10. 
i 
64 
8 gives + 1 producing 8, 15, 17. 
{ 
144 
12 gives +t 1 producing 12, 35, 37. 
i 
256 
16 gives t 1 producing 16, 63, 65, 
4 
$00 
20 gives t 1 producing 20, 99, 101. 
4 


Some of these results are multiples of those produced 
by the first formula, but the difference between the two 
longer sides is always 2. 

3. Another formula of the same series gives n with 
n* n?* 

—-+ 2 and — +2 as three sides, n being divisible by 

8 8 

4, and the two longer sides having a difference of 2. 

But these sets frequently turn out to be multiples of 

sets already found, because any multiple of 4 contains 
n* 

the factor 16, when squared, and hence — +2 gives 
8 

numbers always divisible by 2, and thus the three 

numbers are often capable of division by 2 or some 

multiple of 2. 

4. Let n be any odd number, and s the number of 
formula in the series, and we get the general formula 
for any number of the series: 

os—1p)2 
(2—'ny , Qe—1 


oe 
Victoria, B. C. J. G. Hanns, M.D. 





THE AURORA BOREALIS AND MOREHOUSE’S COMET. 
To the Editor of the Screntiric AMERICAN: 

Prof. S. A. Mitchell’s article on the peculiar be- 
havior of Morehouse’s comet is very interesting. We 
might well hope that a study of this comet will give 
us a much more definite and comprehensive concep- 
tion of the significance of cometary and allied phe- 
nomena. Apparently the greatest change occurred 
during the night of September 30. Now it was on the 
evening of September 29 that there occurred such a 
display of the aurora borealis that you have but to 
inquire of any man in the northern part of the United 
States (who happened to be outdoors that evening) 
from Maine to Washington, to be assured of its won 
derful activity, and to realize that it is very rarely 
that we witness displays that can compare with this. 

In a letter from Mr. Sidgraves (Stonyhurst College 
Observatory) which appeared in Nature October 29, 
he tells of a magnetic disturbance which coincides 
in time with this aurora. It seems to be universally 
granted that the aurora and magnetic disturbances 
are closely related, also that both may be referred to 
solar influence Mr. Sidgraves has shown that the 
coincidence in the time of happening of the aurora 
and magnetic disturbance was almost exact. It seems 
that the violent change in the comet and the terres- 
trial maanifestations can also be made to coincide in 
time of happening after suitable deductions have been 
made, and therefore prove that they were acting 
under the same influence. Now it was svspected a 
long time ago that there was a strong affinity between 
the aurora and comet’s tails; this is a unique oppor- 
tunity for confir:aing that suspicion. 

It has been claimed that there is an 11-hour inter- 
val between a solar disturbance and the terrestrial 
response. Now, then, the distance of the Morehouse 
comet from the sun on September 30 was about 1.7 
times the distance of the earth from the sun. Apply- 
ing this correction, we should expect to see the comet 
responding about thirty hours after the same influence 
had reached the earth. 

As near as | can ascertain from the available data, 
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this is precisely what happened. It is almost half a 
century since Proctor prophetically said that “as surely 
as the brilliant planets which deck the nocturnal skies 
are illuminated by the same orb which gives us our 
days and seasons, so are they subject to the same 
mysterious influence which causes the northern ban- 
ners to wave resplendently over the star-lit depths 
of heaven. Nay, it is even probable that every flicker 
and coruscation of our auroral displays corresponds 
with similar manifestations upon every planet which 
travels around the sun.” There is very little doubt 
of this to-day. What remains is the greater problem, 
namely, its physical interpretation. 

Prof. Mitchell has made an inevitable comparison 
between Morehouse’s comet and Daniel’s comet of 
1907. Daniel’s comet was an “orderly, well-behaved 
body,” while Prof. Barnard regards the Morehouse 
comet as “the most startling comet since the applica- 
tion of the sensitive photographic plate.” There is 
something else about these two comets in which they 
differ as widely as possible. 

The orbit of Daniel’s comet is approximately in 
the plane of the sun’s equator, while the orbit of More- 
house’s comet is at right angles to the sun's equator 

Their difference in behavior is just what we should 
expect from our knowledge of solar activity. It is 
well known that solar activity varies with the solar 
latitude; therefore any body that revolved around the 
sun at right angles to the sun’s equator would neces- 
sarily experience all the possible range of solar influ- 
ence that can be ascribed to latitude. It would seem 
that the influence due to the inclination of a comet's 
orbit upon the comet is anything other than unim- 
portant. 

An examination of all the apparitions of which we 
possess an adequate record may result in a classifica- 
tion that would help to solve the riddle of the comet. 

WILFRID GEIFFIN. 

Pittsfield, Mass., January 14, 1909. 
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MAGNETISM AND THE AURORA, 
To the Editor of the Screntiric AMERICAN 

I take the liberty of presenting for the consideration 
of your readers some suggestions which seem to me to 
afford material upon which to found new hypotheses 
explanatory of the causes of the magnetic streams of 
the earth, of the aurora, and of the observed coinci- 
dence between magnetic and auroral disturbances and 
the occurrence of sunspots. 

If we suppose the earth with its content of iron to 
be an armature cutting in its rotation the field of 
force projected from the sun, do we not suggest a valid 
explanation of the magnetic streams of the earth 
which flow from pole to pole, and in the current of 
which lies the magnetic needle like a ship moored in 
running water? 

Is it not, therefore, a fair inference that the earth, 
being magnetically energized by its rotation in the 
field of the sun, projects from-one pole, to be received 
at the other, a stream of one or more of euergy’s 
interconvertible forms? The pattern assumed by iron 
filings sprinkled upon a sheet of paper laid upon a 
bar magnet suggests the possible direction of the 
paths taken by this stream. 

Is it not fair, also, to assume that the branches of 
this stream, which radiate from one pole and seem to 
converge upon the other, in their passage through the 
rarefied gases of the upper atmosphere, produce the 
aurora—perhaps by the kind of action suggested by 
Arrhenius in his theory of the pressure of light? 

If the magnetic currents of the earth depend upon 
the earth's rotation in the sun’s field of force, it is 
permissible to believe that any variation of the in 
tensity of the force of that field must instantly result 
in a corresponding variation of intensity in the earth's 
magnetic currents. Such a change might exhibit itself 
as a change of direction as well as of intensity, owing 
to the change in the established relationship existing 
between the earth’s currents and the earth's diversely 
located magnetic content which a change of the in- 
tensity of those currents would entail. 

Assuming therefore that a change of the intensity 
of the sun’s field entails a curresponding alteration of 
the intensity (and perhaps direction) of the earth’s 
currents, it follows that their polar off-world streams 
would likewise be varied in intensity This being 
so, the visible expression of these streams, found in 
the aurora, should vary, and the visibility of the aurora 
be altered thereby. 

It has been observed that during the occurrence of 
sunspots there are marked magnetic and auroral dis 
turbances upon the earth. The line of reasoning thus 
far pursued would suggest that at such times there is 
a correspondingly violent alteration of the intensity 
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of the sun’s field in which we rotate, Is it of greater 
or of less intensity? 

If it be greater, the earth’s currents and their vari 
ous expressions should be of greater intensit f it 
be less, they should be corresponding! of tess in 
tensity. But should a lessening of intensity in the 


earth's currents involve only such a change as is with 
out violence in its expressions? Not necessarily for 
a curtailment of the received supply of the sun's energy 
would seem as likely to upset the earth’s magneti 
equilibrium as would an accession of energy, while 
in either case violent forms of expression conceivably 
could result. 

Nor is the fact that an amplified auroral display 


during the existence of sunspots seems to indicate that 
the play of forces is then of greater intensity, con 
clusive that such is the case Kor it is conceivable 
that a lesser stream pressure than is normally main 
tained might be better adapted to render visible the 


atoms of the rarefied atmospheric gases which, when 
played upon by the polar streams, become the aurora 
borealis. 

The writer is inclined to believe that a sunspot 
diminishes the intensity of the sun’s field of f 
because it lessens the amount of what seems to 
area of greatest activity to which the earth is exposed 

Other phenomena, such as the gradual shift of the 
magnetic poles and diurnal magnetic variations, may 
be explained, the writer believes, by hypotheses fn 
harmony with the foregoing 

Henry A. Wise Woon, 

New York, January 30, 1909. 








NOVEL LIFE-SAVING APPARATUS 


BY OUR ENGLISH CORRESPONDENT 


Experiments have been carried out in the port of 


Hamburg with a novel apparatus devised by a Ger- 
man inventor for rescuing sailors who have fallen 
overboard. The results have proved so compietely 
satisfactory that it has since been adopted by the 
German Admiralty, and arrangements are now be- 
ing completed by which every naval vessel will be 
equipped with one or more of these appliances. The 


apparatus, as from the accompanying 
illustration, is of a very simple character, comprising 
ladders disposed 


There 


may be seen 
a cylindrical cage, built up of 
around the periphery of the circular framework 
these ladders anchored top and bot- 


rope 


are im Ali six of 
tom to iron hoops and with a supporting hoop midway 


between the end pieces. When extended in the man- 
ner shown, the cage is about 13 feet in height by 
some 4 feet in diameter 

rhe floor of the cage is built up of rope netting of 
fairly close mesh, to afford an easy foothold, while 


at the top the rope side members of the ladder are 


outinued to form a cone terminating in an iron ring, 


hy 
vy means 


f which the whole apparatus may be slung 


vorking with a block and tackle, When 


from a hook 


not in use t! vhole folds up into a small space, col- 
iapsing much after the same manner :-as a Chinese 
lantern, so that it can be stowed away in any con 


venient spot 
In the case of an accident, such as the capsizing of 


» or a sailor falling overboard, a davit or spar 
i block and tackle is run out over the ship's 


a pinna 
carrying 
side and the pulley rope made fast to the top of the 
cage, toward the scene of the 
accident The 
tend to ita fullest extent, so that the man in the water 
ither a rung of one of the ladders or climb 


which is then thrown 


act of throwing causes the cage to dis 


can grasp 


to a position above the water on the outside of the 
age, the hoisting tackle being manipulated so as to 
keep a sufficient length of the cage well above the 


water, so that the rescued man can secure a safe posi 


tion. The advantage of the apparatus is, that it can 


be used for saving a number of men simultaneously 


with the least trouble, being simply thrown in their 


midat, when it grasped by all, so that the 


Even in the event of 


is easily 


risk of drowning is minimized 


one or more of the immersed men being non-swim 
mers, risk of drowning is reduced, since the appliance 
an easily be hauled toward the helpless by one who 
is a swimmer, or trained toward the spot by means 
of the spar tackle to which it is attached For use 
in tropical waters, where the seas are infested by 


especially useful, since there is 


ladders to allow 


marine foes, it is 


sufficient space between the rescued 


persons to make their way into the interior of the 
LiKe This done, the cage with its human freight 
is simply hauled up out of the water by the block and 
tackle, swung round, and safely deposited upon the 
dec! 

It will thus be seen that the device is very simple 


that it 
warships it can 


operation, and dispenses 


Upon 


both in design and 


with all 


large 
with the hoisting rope attached, in various 


preliminaries 
be stowed 
out-of-the-way deck, ready for 


places on the upper 


instant casting overboard by hand. The rope can be 


attached to the spar block and pulley tackle while the 
grasping the appliance, and the device 
hoisted and swung inboard. The central 
prevents the rope ladders from bulging 
thrown out the 
is also useful for 
a steadying line held from the deck 
hoisting and hauling-in operations. 


drowning ar 
immediately 

hoop not only 
oming entangled, so that when 
expands immediately, but it 
the attachment of 


during the 
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ROAD BUILDING BY THE UNITED STATES IN CUBA 
BY WILLIAM ATHERTON DU PUY 
Were the people of the six provinces of the island 
of Cuba to lay about them in search of a fitting mem- 
orial to be erected to the provisional government so 


recently 


that West Indian re- 
public, they might go far and fare worse than in carv- 


brought to an end in 


ing a traction bas-relief around a concrete 


train in 


pedestal bearing a road roller rampant. 

that one of the greatest 
of the provisional gov- 
representing the United 
has been the opening up of the island from end 


to end, a 


This because of the fact 
accomplishments of the régime 
Charles E 


ernor Magoon 


States 


id in a dozen places from coast to coast later- 
excellent 
ed modern principles 


roads built on the 
Some of these roads 


ally, with macadamized 
most approv 
follow the course of old ones that had been graded in 
a desultory way by preceding Spanish and Cuban ad- 
for the most part they replace cart- 


ut tracks through the thickets, that were barely pass- 


ministrations: but 


ible in dry weather and entirely useless during the long 
rainy season. They replace the pack-train of donkeys 
with the automobile, and bring easy communication 
to the fertile acres of the entire country, much of 
which has been hitherto completely isolated. They 


open up the arteries of trade to sections that for hun- 


dreds of years have stagnated for a lack of ability to 
get their produce to market 


When Governor Magoon went to Cuba and began 
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looking about to find in what manner he might per- 
manently benefit lift them from the 
deplorable financial condition in which he found the 
mass of them, he immediately hit upon the matter of 
roads. He argued that the island could not prosper 
unless it were given an opportunity to get to market 
its tobacco, sugar, and fruits. 


the people and 


poverty of the people, he found that 
there was money in the treasury of the government; 
for the revenue sources of the nation yielded funds 
plentifully There was, in fact, $13,000,000 in the 
treasury, and its disbursement for the greatest benefit 
of the quasi-republic was placed in the hands of the 
governor. His decision was for roads, and there was 
a short shift before he got actively to work. 

The old roads had come into being when the pack 
trains followed the winding trails of the cattle; and 
followed these. In laying them 
was no disposition to follow the shortest 
There were no bridges over 


Despite the 


the carts eventually 
out there 
line between two points 
the streams, and the freshets constantly washed out 
the palm trees that the natives threw into the river 
beds to make a crossing possible. For a considerable 
part of the year no wheel could pass these roads and 
pack trains floundered through mud holes up to the 
stirrups. All gayly caparisoned, the animals burdened 
with foolish saddles that were a load in themselves, 
and led by the “bell jack,” these pack trains often be- 

















HOISTING AND SWINGING LIFE-SAVING CAGE TO 
SHIP'S DECK. 


came pitiable spectacles before the journey’s end was 
reached 

The 
called a carreta—a 
capable of bearing a heavy load. Its chief drawback 
is its tire, which is particularly narrow, and cuts deep 
into the muddy road. The wheel is set loose on the 
axle, and when the driver finds himself stuck, he 
rocks the affair back and forth until the wheels by 
their motion have dug themselves out, when he drives 
on, leaving the trap he has made for the benefit of 
the next traveler. From two to ten oxen are used on 
these carts to pull a load that should be readily han- 
dled by two mules; and days are taken to make trips 
that should be accomplished in hours. 

The provisional governor realized the unusual diffi- 
culty of building permanent roads in Cuba, where the 
rains are torrential and the wet season lasts from 
May to November and the dry season from November 


also use a most unserviceable cart 


large, clumsy, two-wheeled affair 


Cubans 


to May. The conditions demanded that if the road 
was to last it must be above all a good road. The 
roads were laid out approximately as the crow flies, 


from Santiago de Cuba at the extreme east end of the 
island to Los Arroyos de Mantua in the west. At 
frequent intervals spurs were run to the coast towns 
on either side; and the whole was brought into one 
articulated system. The roads were graded in such 
a way that nowhere was the incline more than 6 per 
cent. The site was first plowed and leveled with an 
easy crown to the center. On top of this surface was 
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placed six inches of rock in pieces as big as a nian’s 
two fists. Above this four broken 
stone the size of an egg, and then a final covering of 
fine surfacing stone, which filled all the voids. The 
road was then compacted by a heavy steam roller. 

The cream and blue limestone of the country fur. 
nished the material for the roads, The roads are of 
a universal width of 34 feet, of which the pavement 
covers 16 feet. All the culverts are made of concrete, 
Tha bridges are modern steel structures such as the 
island never saw before. The right-of-way was ditched 
to prevent inundation, and swamps were drained where 
they interfered with the work. At intervals of fifteen 
miles there is a road house, at which is stationed a 
caretaker and the employees who maintain the road. 
Here also are being grown the trees that are to be 
set out all along the roadway; and which in this climate 
will in a few years convert it into an arch of dense, 
green-topped shade. 

The work of the roads coming as it did at an op- 
time, had a remarkable influence upon the 
They were in desperate financial straits and 
by all sorts of civil warfare. In the 
west, for instance, the latest of the revolutions, “The 
Little War,” had broken out in August, 1906. The 
progress of hostilities in this section attracted to it 
population which is looking for 
then work on the government road at 
wages was offered, and friend 
side and hostilities were forgotten. 


came inches of 


portune 
people. 
were threatened 


the floating ever 
trouble. Just 
good and foe went to 
work side by 

For two years the work of road building went for- 
ward unceasingly and the steady employment and the 
steadily added opportunity to market produce began 
to make themselves felt. From the weird valleys of 
Simidero, Luis Lazo, and San Carlos, the 
homes of the mythical mogotes, from which comes 
the cream of the Vuelta Abajo tobacco, there is to be 
heard the song of prosperity. In the Mantezuelo val- 
grows the yellow tobacco leaf, so highly 
and which furnishes the Havana 


Cabezas, 


ley, where 
prized as wrappers 


tobacco most used in the United States, the fertile 
lands are giving an ever-increasing yield of their 
choice product. The Ocean Beach tract, owned by 


is supplying such fruit for export as it 
never produced before; and in Pinar del Rio the fields 
of sugar cane wave unmolested and the five great mills 
grind new life has 
been country, and it has largely come 
about through the roads which are an asset that even 


Canadians, 


without cessation. Everywhere 


given to the 
revolution may find itself unable to destroy. 
The construction of these excellent 
Cuba particularly attractive to automobilists and par- 
ticularly to those of the United States who wish to 
during the winter months. A 
typical highway is to be found in one of the 
roads that leads from Pinar del Rio through the far- 
famed Vifiales Valley to the seaside at Esperanza. 
The road winds through rich fields of tobacco dressed 
in vivid green, and passes patches-of yucca, malanga, 
and sweet potatoes. By the side of the streams and 
under the shade of the mango and aguacate trees are 
the huts of the natives with naked brown children 
running about, and lustrous-eyed flirting 
with the task of keeping house. Higher up, the hills 
grow more precipitous, and one marvels at the steep 
cliffs upon which are clinging the native huts, and 
at the patches of cultivated land, access to which can 
be had only by climbing ladders. But this is the 
particular soil which gives to tobacco that quality 
so highly prized by connoisseurs, and it is worth the 
many inconveniences of access and residence involved 


roads has mad¢ 


follow the pastime 
cross 


senoritas 


in its cultivation 

The wonderland, however, lies beyond the crest of 
the divide, and beyond the bloody field of the Battle 
of the Guias from which blood trickled into the clear 
streams below in 1896. For, around a sudden bend, 
one drives abruptly into the Valley of Vifiales, nestling 
among those peculiar monolithic mountains that the 
natives term mogotes, and which the geologists de- 
clare to be unequaled in their class the world over. 

The limestone pillars, hundreds 
of feet in height, which stand sentinel-like on the 
plain, solitary, isolated and seemingly altogether out 
of place in such a gentle landscape. Strange tales are 
told among the natives of the mythical origin of these 
columns: but the scientist tells a story that is little 
less strange in its import. He says that once, in the 
long ago, there was a huge cave in what is now this 
valley, within which great stalactites and stalagmites 
were formed, which, uniting in the course of ages, 
formed massive pillars that supported the roof of the 
As the ages passed the surface was eroded and 
Passing time’ wore away the 


mogotes are huge 


cave 
finally the roof fell in 
soil, the hills disintegrated, and the general level was 
greatly reduced. But the pillars were made of sterner 
stuff and have remained: 

In the valley itself the veguero. as the tobacco 
grower is called, has cultivated his field in patchwork 
fashion. His thatched hut stands in crannies under 
the cliffs or, again, bravely out in the open, a dot in 
the plowed ground. Roads and bridle paths line 
the level surface of the valley. The place looks like 
a child’s sand map, decorated with stiffly straight trees. 
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The Old Way. A traction train on an American-built road, 


licament of his cart here pictured, which is mired within The present provisional administrati inaugurated, in the spring of 1907, the present an of impr« 


1 soon coming to his rescue via the big bridge just up making use of previous # ies and modifying them to meet modern requirements 








A typical bit of old road, worn wagon-deep. On the Pinar del Rio-Vifiales-San Cayetano-Esperanza road. 


Luis Lazo 1ane highway, a point twelve miles from Guane, near the Limestone cliffs flanking the hills of San Vicente This is tobacco country : not genuine Vuelta Ab 
er To the right ure typical hut f tobacco growers but semi-vuelta; good that few save most discriminatir smokers detect the difference 








Between kilometer posts 10 and 18 on the Pinar del Rio-Luis Lazo road. Cat and fill between kilometers 10 and 18, Pinar del Rio-Luis Lazo road. 


ep cut. Crossing the hills between Pinar del Cerro by a road whose grade does Note the fertile patches of c Itiv vottems, The old mea f ort 


not exceed six per cent »y pack train. ! ) ri rts abandoned the roads 


On the Pinar del Rio-Vifiales-San Cayetano-Esperanza road. The Duran Koad across flat lands approaching Batabano. 


The road here lies in the level country between the Organos and the north coast The old makes way for the new—the ox cart for the touring car, Cane flelds eithe 
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water, and (2) to render the 


esults a 
in depth and 


focused 





the water The camera may then be 


supported on attr pod 


they 


10 feet long 
ladder by 


operator 


lared 1 
its nur quart 
ross t ht . 
uis on t \ i it ip) a 
pel & ¢ milar 
s 1 vonder- 
juaint ind queer ent of man and 
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PHOTOGRAPHING ANIMALS UNDER WATER.* 


mI AN 


graph submerged objects with a 


in resuit in only partial succes 


to the fact that the 


ra ire is due 


through the surface of contact of 


and air, of very different refractivé 


irface s not perfect smooth the 


ject beneath it 8 ergence, 


upon eI 


it different parts of the surface 
i clear image or the ground glass 
! h « ( su i 
t str es t ’ hus 
} ted ht = it 
ler inusua litions, to obtain 
bm d bject To obtain sucl 


water must be smooth 


from it must not enter the camera 


) 


with which submerged objects are to 


surface of the 


o remain above the 


be found (1 greatly to reduce the 


light entering the camera from the 
surface of 


consider first the case in 


We may 
if the water is smooth. so that it is 


to minimize surface reflection 


be described is best adapted to ob- 


more than two or three feet deep 


e obtained when the water is 


when the camera is one 


Since thé objects to be 


lly in motior ind since the surface 
it any time be roughened by a puff 
to use a lens of a speed not less 
rate sl ld first select tl point 
tur ~ be taken He should, of 

1 at his back or to one side If pos 


1 on the bank ¢ on some fixed sup 
tl surface of tl vater 
S unable of 1 a x 
make the exposure wh standing in 


hand 


which rests on the 


legs of the tripod are likely to sink 


should be extended to their full 


bottom is firm an elevated position 


for the camera by using a tripod 


such as dealers sell for use 


of large groups In such tripods 


¢ 


which the camera may t 


has placed his camera and 


toward the 
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ra If it does not, the screen or the camera must be 


does 


The operator will see also the 
This should not fall on the ob- 


shadow of the screen 


ect to be photographed. The screen should, if pos- 
sible id slanting it or by moving one of 
the | s iat the sun strikes it nearly edgewise, 
but yet does not strike that face of it which is toward 
the camera If this adjustment is properly made the 
hadow of the screen is a very narrow band, which 
lies be ath the screen and a little nearer the camera 
thar lower edge. The full sunlight then falls on 
the o t while the rays from distant objects which 
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A reflecting camera shown in section with 
magazine plate holder attached. 


jl, « hot i iirror in pos n during 
j " . ! ng posure ; p, sens 
’ ’ s plane shutter ; 8, the shutter ; 
sl ter r, hinge on which mirror turns: y, yy’, 


flected from the 


travers the r and re 


rior to the ground glass, 


reflected into the camera from the 
off If the sunlight is 
face of the screen which is 


would otherwise be 
water are cut 
that 


camera, it is reflected from the screen to 


surface of the 


permitted to fall on 


the surface of the water and thence into the camera. 


A picture taken under these conditions may show, be 


sides the object under the water, also the screen itself, 


although this image of the screen is usually so faint 


that it does not interfere with the use of the picture for 


scientific purposes 


When the scre 
has merely to adjust the camera and make the exposure 





n has been properly set the operator 


customary way If the subjects are fish they 


frightened 


n the 


will usually have been away, but if the 


est building or in some other oc- 


fish are engaged in I 
cupation that attracts them to a particular spot, they 
will, in most cases, return after a time varying from 
The operator has merely to 
remain until happens. The photographer 
focus his camera on the spot to which the fish is 


five minutes to an hour 


quiet this 


may 


likely to return and then withdraw and operate the 


camera from a distance by pulling a string or press- 
The method is of 


ng a bulb when the fish returns 
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ward about half an inch to form a flat surface, againgt 
which the glass, 13 inches square, is bedded in aquar- 
ium cement. After the glass is in position four trough- 
shaped pieces are soldered to the sides of the frame 
and to one another in the manner shown in the figure. 
The free edges of these pieces project inward beneath 
the lower surface of the glass and support it. Before 
the pieces are soldered into place cement is placed be- 
tween them and the lower face of the glass. The whole 
border of the glass is thus bedded in cement on both 
surfaces and at the edge. To protect the glass when 
not in use a flat cover is provided, which fits against 
Such a 
to be photographed and a screen get 


its lower face. water glass may be floated 
over the object 
up independently of it, or the screen may be attached 
For the latter purpose a piece of 


be bent to form the three 


to the glass itself. 
half-inch band iron may 
sides of a rectangle, 8 by 12 inches, and this may be 
7) to the inside of the frame, 
The bail should turn on 


riveted as a bail (Fig 
about 8 inches from one side 
the rivets so that it may be depressed into the frame 
when not in use. A screen may be formed by raising 
the bail and tying a piece of black cloth from it to the 
In shallow, running water 


opposite side of the frame 


it is desirable to support the water glass from the 
n order that it may not sink so much as to 


distort the object to be photographed It 


bottom 
displace or 
may be supported on four iron rods which run through 
metal sleeves soldered to the four corners of the frame, 
The rods may be fixed in any position in the sleeves 
by means of set screws, and may project upward far 
enoug'i to support the upper edge of the screen 

The writer has used water glasses of this type vary- 
The size most 


ing in size from 1 to 3 feet square. 


suitable for field photography is 2 feet square, since 
this may be transported by hand 
The 


water, where the camera may be supported from a firm 


method described is suited only to shallow 


substratum. Im deeper water the unsteadiness of the 
boat would interfere with the manipulation of a water 
a screen. It might be possible, however, to 
boat of 
form 


glass or 
glass and the 

The method 
described permits only of views at angles of from about 
Since it is 
above the 
very large 


construct a which the water 


screen should constituent parts 


to 90 deg. to the water’s surface 


camera far 


18 deg 
not practicable to place the 
water at these angles or to use screens of 
taken are of near ob- 


size, the pictures that may be 


jects and the field covered by them is of limited ex- 
camera must be 
near it and the field is frame, The 


od is, however, the only one known to the writer 


tent If a water glass is used, the 
limited by its 
methe 
or certain kinds of work 

A camera for submerged use made after the ordinary 
type must be securely closed before submerging it in 
order to protect the lens and the plates from the action 
While the camera is under water it is 


plate holder in 


of the water 
not possible to remove the plates or 
order to substitute a ground glass for them. In sub 
aquatic photography the objects to be photographed are 
all near, and if instantaneous work is to be done the 
lens must be very rapid. It is therefore important to 
be able to focus accurately on the ground glass under 
water, and this might be accomplished by using two 























rripod top by means of which the 
camera can be inclined at any angle. 


it, he should set up a screen to cut 
reflected from the surface of the water 
Any piece of dark fab blanket 
mall objects even a coat be ised 
rrored in the surface of the iter 
phot phed should fall within the 
ored image as seen from the im 
| 4 
MERI 
ption of tl nstruct top W be 


camera. 
PHOTOGRAPHING ANIMALS UNDER WATER. 


photographs of the nests and 


water, yet the writer has 


most use In securing 
habitats of fish in shallow 
in making some satisfactory 


succeeded by means of it 


photographs of fish on the nest. 
If the 


made so by a 


surface of the water is not smooth it may be 
water glass, which may be constructed 
frame is made of heavy galvan- 
31,4 inches deep and 12 inches 
(the top) is 
inch and then 
downward one-half inch to form a lip. This stiffens 
the frame and tends to prevent water from sicpping 
The lower edge of the frame is turned out- 


as follows A square 
zed iron, and measures 
e within One of its edges 


three-fourths of an 


turned outward 


into il 


Fig. 6.—Watertight box to contain submerged Fig. 7.—Reighard water glass for observation or photography of 


objects under water. 


identical cameras (twin camera) united so as to form 
one instrument. One of these contains the plates and 
has a lens provided with a shutter. The other camera 
carries the ground glass. The same focusing mechaR- 
ism operates both cameras, so that when a sharp image 
is formed on the ground glass of the one an identical 
image strikes the sensitive plate in the other when 
the shutter is operated. One of the cameras serves 
merely as a focusing finder of full size. A camera of 
this type properly constructed of metal could undoubt- 
edly be used successfully under water, though it has 
the disadvantage of being unnecessarily cumbersome 
and expensive. 
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All of the advantages of the twin camera are to be 
had by ng a reflecting camera, which is at the same 
time bé lighter and less expensive. The principle 
of the lecting camera is shown in the diagram (Fig. 
8), wh represents diagrammatically such a camera 
in longitudinal section. The operator, holding the 
came! n front of him, looks in the direction indi- 
cated by the upper arrow, at the ground glass through 
the hood, which takes the place of a focusing cloth. 
The interior of the camera contains a mirror (m), 
which extends from beneath the back edge of the 
ground glass downward and forward at an angle 
of 4 leg The mirror is hinged at zx to the top 


of the camera When it is in the position shown 
at m in the figure the space between the back of 
the mirror and the back of the camera is quite dark. 
Light entering through the lens is reflected by the 
mirror and strikes the ground glass, as shown by 
the line yyy’. The image as seen on the ground glass 
by the operator looking down through the hood is, on 
account of the action of the mirror, an erect image, 
rot au inverted image such as one sees on the ground 
glass in the back of an ordinary camera. It is also 
an image of the full size permitted by the plate and 





the lens, not a reduced image such as one sees in a 
finder. The shutter (s) is a focal plane shutter situ- 
ated at the back of the camera just in front of the 
plate (p). Such a shutter is essentially a roller cur- 
tain of black cloth with a slot (sl) across it at one 
point. The width of the slot may be regulated. The 
shutter is wound upon an upper roller (r) until the 
slot is upon the roller The exposure is made by 
causing the curtain to unwind from the upper roller 
(r) and wind upon the lower roller. (7) so that the 
slot passes with great rapidity across the face of the 
plate 

The length of the exposure depends on the width of 
the slot and the rate at which it moves. The rate may 
be varied by changing the tension of the spring which 
actuates the lower roller The operator holds the 
camera in front of him with both hands while he 
looks down at the ground glass through the opening 
When the 
object appears in sharp focus and in the desired posi- 


in the hood With one hand he focuses 


tion on the ground glass, he presses a button with the 
other hand This causes the mirror to swing on its 
hinge to the position shown by the dotted outline m’ 
beneath the ground glass. In this position the mirror 
excludes light which might otherwise enter the cam- 
era through the ground glass. At the same time the 
change in position of the mirror permits the light, 
which was before reflected to the ground glass, to fall 
upon the plate The adjustment is such that an im- 


age which is in sharp focus on the ground glass will 
be in sharp focus on the plate when the mirror changes 
position. The image does not actually strike the plate 
so long as the shutter is wound upon either roller. 
Before the instrument is to be used the shutter is 
When the mirror in swing- 
ing upward reaches the position m’ the shutter is re- 
leased from the upper roller and taken up on the lower 
roller. As the slot of the shutter curtain passes across 


wound on the upper roller 


the plate from above downward, the image falls 
through the slot onto the plate in successive strips cor- 
responding to the width of the slot. 

A 5x7 camera of the type just described, with a 


magazine holder for twelve plates, was used by the 
writer to obtain submarine photographs at Tortugas, 
Fla., during the season of 1907 

The apparatus was carried to a boat or, if it was to 
be operated near shore, to the shore. In working with 
the help of a boat the operator wades on or near the 
coral reef with his head and shoulders above the water 
The boat, with an attendant on board, is anchored 
near. The operator, with the help of a water glass, 
now seeks a favorable place for operations. As he 
moves about the reef, the fish at first seek shelter in 
the dark recesses of the coral rock, but if he selects a 
favorable place and remains quiet they soon reappear 
The ire at first wary, but soon grow bolder and after 
half an hour or so pay but little attention to him 
There is a great difference in wariness among different 
species of fish At first only one or two species ap- 
pear, demoiselles and slippery-dicks usually, then the 
humber of species gradually increases until the shy- 
est butterfly-fish and parrots come within 6 or 8 feet 
of the operator. He then has the camera passed to him 
from the boat It floats with the upper part of the 
heod protruding and may be easily turned toward 
any point on the horizon or even tilted so as to be 
pointed at a considerable angle upward or downward. 
The operator has now merely to direct the camera at 
the fish, while he focuses with his right hand. He 
must often wait some time before the fish come to the 
Often 


they may be enticed by throwing in a bait of crushed 


point selected or assume the desired attitude 


Sea urchins or pieces of crawfish. They are in con- 
Stant motion, so that he must as constantly focus. 
He often misses a long-awaited opportunity because the 
fish moves on or takes a wrong attitude before he has 
had time to focus sharply; but when the favorable 
time comes he presses the release stem and the ex- 
Posure is made, 
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A NEW DIRECT-READING PHOTOMETER. 

Lamps of all kinds transform heat into light, the 
apparent intensity of which varies with the character 
of the incandescent body which emits it, and is also 
a yet unknown function of the photo-chemical trans- 
formations which are produced in the retina. In our 
ignorance of these transformations we can only meas- 
ure the luminous power of a lamp in terms of stan- 


dard candles or other arbitrary units. Numerous at- 

















Féry photometer, with copper cylinder removed, 


tempts have been made to effect these photometric 
comparisons without the aid of the eye, but it has 
hitherto been found impossible to construct an appa- 
ratus having the same comparative sensitiveness to 
the various regions of the spectrum that is possessed 
by the retina. This fact explains the failure of meth- 
ods based, for example, on photography and on the 
effect of light on the electrical resistance of selenium 

No better result has been obtained by measuring 
the total energy of the radiation emitted by sources 
of light, for the maximum of this energy usually falls 
in a part of the spectrum to which the eye is abso- 
lutely insensitive Prof. Charles Féry, of the Paris 
School of Applied Physics and Chemistry, has demon- 
strated that, in order to obtain correct results by this 
method, the measurement should be made on light 
which contains the various elementary radiations in 
quantities proportional to their effects on the retina 

Upon this principle Féry, after overcoming many 
difficulties, has constructed a novel direct-reading pho- 
tometer. The selection of the radiations, in the proper 
proportion, can be effected by various means, For 
example, the height or width of the spectrum of the 
light under examination might be limited by the in 
terposition of a screen with its upper or lower edge 
or both, in the form of the curve of retinal sensitive 
ness, as a function of wave-length. It appears simpler 
however, to employ an absorbing cell. After trying 
various substances, Féry chose a solution of copper 
sulphate as the absorbent liquid and, by modifying 
the radiomicrometer of C. V. Boys, he obtained an in- 
strument with which exceedingly small quantities of 
heat can be measured. 

The essential part of the new Féry photometer is a 

















Measuring the candle-power of a lamp with the 
Féry photometer. 


NEW DIRECT-READING PHOTOMETER. 


combined galvanometer coil and thermo-electric couple, 
composed of a coil of copper wire with its ends con 
nected, by means of silver plates, with the ends of a 
loop of phosphor bronze. The compound coil is sus 
pended between the poles of a magnet by a quart 
filament attached to the strip of bronze. The silver 
plates, which are \% inch thick, are brought clos: 
together and inclosed in a short thick-walled copper 
tube, to insure equality of temperature, The plates 
are polished on one side and coated with platinum 
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black on the other. The beam of light is received 
on the blackened surface, the adjustment being facili 
tated by a fringe of paper surrounding the plate. A 
small concave mirror carried by the bipolar suspen 
sion throws a spot of light on a scale at a distance 
of 2 meters (6% feet). A deviation of 50 centimeters 
(20 inches) is produced by the radiation of a candle 
distant 1 meter (39 inches) from the blackened silver 
plates, the radiation being allowed to fall on only one 
of the plates. As this sensitiveness is greatly dirmin- 
ished by the interposition of the absorbing liens, the 
image of the source of light is projected on the plate 
by a convex lens, which can very conveniently be 
moved aside, and brought to cover each plate in suc 
cession by compressing two India rubber bulbs. the 
movement being limited by adjustabie stops By re 
peating this series of operations at regular intervals, 
errors due to the gradual displacement of the zero 
point are eliminated. With the lens and the absorbing 
cell, a Carcel lamp at. a distance of 1 meter (39 inches) 
produces a deviation of 60 millimeters (2.4 inches). In 
measuring very powerful sources of light, the sensi 
tiveness must be diminished by interposing diaphragms 
of known area. 

With this apparatus, which is very easily mz 
Prof. Féry has already obtained interesting results, 


raged, 





some of which confirm the measurements made by the 
usual methods of photometry. He finds that the opti 
cal efficiency of the Bengel burner is only 0.991, while 
that of the Auer burner is 0.401. He intends to extend 
his researches to arc and mercury vapor lamps 

—_-— ~*~ ore 
The Current Supplement, 

The new system of reinforced concrete is described 
and illustrated in the opening article of the current 
SuprLeMENT, No, 1728. The theory that electricity or 
electrical charge is a kind of matter composed of dis 
crete particles or electrons has steadily gained ground 
during the last decade. A lucid and popular explana 
tion of the theory is given by Prof. L. Graetz. ‘The 
possibility of a future fuel supply in the growth of 
vegetation from the soil is set forth in an articl 
entitled “Alcohol as a Fuel.” The recent collision of 
the “Republic” and “Florida” lends timely interest to 
the splendid article by Gen. E. BE. Goulaeff on unsink 
able and uncapsizable ships. About twelve miles from 
Paris, the French Institute for the Encouragement of 
Aviation has established a trial ground and race course 
for aeroplanes and other airships. This is admirably 
pictured in the current SuprpLemMentT. A new develop 
ment in the art of indirect color photography is de 
scribed by Frederick Limmer, and sets forth the details 
of the Szezepanik process. The strength of wooden 
poles for overhead power transmission is discussed by 
our London correspondent. Paraphrasing the remark 
that has been made about books, it may be said that 
of the making of many alloys there is no end, Some 
of our legion alloys are described by Dr. John A 
The coming return of Halley’s comet lends 
Warner's article 


Mathews 
peculiar interest to Irene E. Toye 
“Ancient and Popular Ideas of Comets.” The usual 
electrical, engineering, and trade notes will be found 
in their accustomed places in the SupPLEMENT. 
>- -_ - 
Official Meteorological Summary, New Work, N. Y., 
January, 1909. 





Atmospheric pressure: Highest, 30.66; lowest, 29.17 


mean, 30.14 Temperature Highest, date, 5th; 
lowest, 7; date, 19th; mean of warmest day, 50; date 
5th: coolest day, 17; date, 19th; mean of maximum for 


the month, 39.7; mean of minimum, 26.7 ibsolute 


mean, 33.2; normal, 30.6; excess compared with mean 
of 39 years, 2.6. Warmest mean temperature of Jann 
ary, 40, in 1880, 1890. Coldest mean, 23, in 1892. Abso 


lute maximum and minimum for this month for 39 


years, 67 and 6 Precipitation: 3.33; greatest in 24 
hours, 1.23; date, 5th; averages of this month for 39 
years >. 76 Deficiency 0.43 Greatest January pre 
cipitation, 6.15, in 1882; least, 1.15, in 1871 Wind 
Prevailing direction, northwest; total movement, 10 
241 miles; average hourly velocity, 13.8 miles; maxi 


mum velocity, 57 miles per hour Weather Clear 
days, 6; partly cloudy, 10; cloudy, 15; on which 0.01 
inch or more of precipitation occurred, 11 
9.5. Sleet, 14th, 17th 
24th, 25th. 
a —> + © + - 
A $10,000 Aeronautic Prize. 
The Aero Club of America has just announced the 
offering cf a cash prize of $10,000 by the New York 


Snowfall, 


99%A ; 


Fog (dense), 5th, 6th, 22d, 23d, 


World for a flight by an aeroplane or airship up the 
Hudson River from New York to Albany This flight 
will be made next October at the time of the Hudson 
Fulton centennial celebration The distance is about 
140 mile and when the historic “Clermont” made the 
journey one hundred years ago, it took hours to 
accomplish it A modern aeroplane or airship should 


do it in about one-tenth of this time 


The exact conditions of the flight and the rules un 


der which it is to be conducted will mnnuounced 
the near future, The contest will be in the form of a 
race, and it is probable that a number of stops will 


be allowed en route for fuel replenishment 
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A $250 PRIZE FOR A WET-GRAIN CONVEYING SYSTEM. The mash tanks are located on the second floor of grain it should be stated that there is no objection to 
“hh, . 





Anheuser-Busch Brewing Association of St the brew house The bottom of the tunnel is about 44 mixing the wet grain with water, but means must be 
Lou ontemplates the installation of apparatus for feet above the level line where it leaves the brew provided for eliminating the greater part of the water 
the purpose of conveying brewer's wet gra or mash house, and is about 6 feet above the level line where mechanically after the mash has reached the grain- 
from the mash tanks located in the brew house to the it enters the Second Street machine house, or a drop drying department. 
grain-irying house which is located about 1,700 feet of about 38 feet in the entire length of the tunnel, as For purposes of estimating the cost of operation, it 
from the brew house. The relative locations are shown indicated in Fig. 2. may be assumed that the cost of water is five cents per 
n Fig. 1 Inasmuch as t e has been much discussion As will be seen from Fig. 1, the grain-drying house thousand gallons, and the cost of electric power is two 
is to the most, econon ind satisfactory method of is separated from the Second Street machine house by cents per kilowatt hour. 
veying the t e Anheuser-Busch Brewing railroad tracks It will therefore be necessary to ele- Engineers who submit plans and specifications are 
Fe ‘ $ ‘ ! il engineers vate the mash at the end of the tunnel through a dis- requested to give details of the apparatus which they 
to subi plan nd specificat covering equipment tance of about 50 feet, and carry it horizontally across propose, and of sizes of pipes, conveyers, or other ap- 
est ! t for the purpose. After the tracks at the grain-drying house. At the grain- paratus used. They are also asked to prepare an esti- 
p f ( have been received and drying house there will be a drop of 15 feet where the mate of cost of installation, and to give an estimate of 
examined | gement and engineering depart- wet grain will discharge into cars. From these cars the cost of operation 
ment. the | \ it will award a prize of the wet grain will be handled by the present car-un- In all cases engineers are requested to consider elec- 
$ to t hose plans the management de- loading machinery tric motors as the motive power, the system in use be- 
It may be considered advantageous to construct a ing the direct-current system, 220 volts. There is ample 
We give this art 1 complete description separate tunnel from the machine house to the end of reserve capacity for furnishing electric power for this 
r tit ind sufficient data, that the case may be the main tunnel, under the tracks of the grain-drying pew conveying system. 
re neers o may wish to sul department, in which case it will be necessary to ele In submitting a report with plans and specifications 
D 1 sp ficat ite the wet grain to the car level I he above-described installation, engineers are re- 
' te t eyed is known as “brew ‘ The grain-drying plant is located along the railroad quired to make their report in the following order 
{ et 1. General type of system 


' ' f : recommended, sizes and de- 
ss 2 BREW HOUSE 

ind t! mas fanks oa, 
y ] se The we jum WARE HOUSE MASH TANK 







tails of apparatus recom- 
99.94 
928 


mended, with such draw- 










; hs about the = 40-6~ pal — - Sil - 6 --- ---e- - 225-0 --* - 165-6 ~ - [32-2 - 62.03 ings and specifications as 

al ‘ iter, and con , 233* 595-0 S400" > Z R engineers think necessary. 
gg 1a 5 Je am. = aera . ‘ 

tains bout eighty per LOE I —— iia : , > Mei i : _ 0.00 2. The power required to 





iio er” are eel eee + “ 


ent of water as it comes ,.° ~_\397\.0.53 ‘TUNNEL = 15.16 = 18.31 25.33 30.39 be? 46.28 ee ee eee 


the estimated cost based 











t the mash tanks It P o 
, LEVEL LINE =0.00 ; . 

rust 1 , at tl on the price of power and 
max ] ra of 00 — water given above. 
pounds rl At s | +406 | : ; nae 3. Cost of labor neces- 

» ” - 
ting tl vet grain is =) -~Gll - 6 —-- -><- -~22 5-0 + -185-6- * 132- sary to operate the system 

ad to F hicl 1 — + * 4. Estimated cost of in 

re sw ed t Dried } \ SS ee ae stallation of the system 
Crait Denar nt vhere “i | re / 5. State experience with 

. LL | Sarita GRAINS HOUSE =r 7 WARE HOUSE BREW HOUSE ae 

the we s taken ma ror K2CCL the apparatus recom- 
fy the s and dried mended. 


There is n course of GROUND PLAN OF THE BUILDINGS. The management of the 


Brewing Association will 


onst tunnel ex 
‘ i se te hine house on track, and has a side track under cover, and a loading give consideration to all reports sent in answer to this 
, 5 liace t the grain-drying platform alongside of the side track With the new invitation, and as stated above will award a prize of 
depat | i , s the tunnel betweer irrangement of conveying, one or two cars will be used $250 to the engineer whose plans they may decide to 
oes aus 1 . it S nd Street ice plant are 10 to receive the wet grain, and the cars will be shifted adopt 
feet gr} tha rcular top having a to the proper position for unloading The Brewing Association trusts that this problem 
fox : side ns . In this tunnel The wet grain as it comes from the tank is mixed may prove of interest to a large number of engineers, 
ohes st | t pipes, electr ibles with water, a considerable quantity of which drips from and that many replies will be received 
| for pipes ot the cars as they are switched to the gra irying house All reports with plans and specifications must be sv' 
ehe Dp ‘ e the et gral For plans proposing a system of pumping the wet mitted on or before April 1, 1909 Adv, 


















































RECENTLY PATENTED INVENTIONS. Of General Interest. Household Utilities, ng wering, and propelling the ma 
whectrtcal Devices. rAPE-MOISTENER.—F. E. Fran New j FOLDING CHAIR.—O. W. P Wa ser nell o- seat sudeeyvoue =e , ; 
York. N. ¥ rhe invention relates 1 ‘ ir conda. | This i ail mo ‘sail arly quilibrium and allowing easy anding w 
cTRic SWITCH.-B. W. Ma Or- |}, : to that type of const afin which | applies to folding chairs such as are especially |®hock or jar 
seal ided means f ga dapted ably secured to the walls|  CIGAR-LIGHTER.—J. C. Raymonp, brook 
: ion ning s whi I I I ill ind w i ling a In t hand ft devi which 
I iss a is rer if t s and t legs It s x i ippropriately | the genera i 
! ‘ Xz tearing edg means of ; manufactur ind car r sed eit secured | pistol a reel of wick and a reeled strip 
; d portior ft tal ma to wa is a rdinary folding cha paper caps are arranged, the wick and cap 
. 1 from that remaining I the | HYGIENI¢ EATING UTENSII ( M strip ing guided to the perforated forward 
Da G \ W AUS nd W s Hi d « tl devi rhe movements of a trig 
DISPLAY APPARATUS Ww } \ New Y N. ¥ rl 3 1k made t I the wick d cay 
New N.Y. O f g i ind explode t 7 
: ! x} ! ' h ters and the like, and relates 1 ---— 
: list apparatus whict ive | particular t . matrnetic i ing a Railways and Their Accessories, 
ind vet for ‘ | plurality of utens idapted to be dispensed BALANCE-VALVE.—B. F. O'’Bryant, (¢ 
| if displaying irious kind f mer | m a suitable tainer, and » sir e and ille Ala The valve is more especia 
I Rit th \l Lil ‘ Mel | i hop window or cou r I . s t t f | designed r use in locomoti and 
( I I t ! ices whel sucl xhibits a it t Ph \ iway a r being used rranged «a 1 eas I 3 
cor | \ h i ipal fa lurality e | val with tl gi running and 
! mit nient at id and which is inexpensive to mar jwithout danger of bonding. and to aliow 
‘ Machines and Mechanical Devices, le nient and quickly replacing a worn « 
! ! DISPENSING-CONTAINER W \ KIRK bushing in which the controlling pist v 
i > 1 } Th t of ’ 
‘ Hardware. : ; cat * : to pI ne . : Zz pie ' . . , 6 — . . , . 
. =e . I ms . . 5 SAFETY DERAILING DEVICI I PEI 
nF. i Se for holding the straws in a closed re- | sigr, Gonaives, Haiti. The device is such as 
rl rl this Invention ting dust and dirt coming re 4 ans ’ i > care for 
N Tt hha ce * matin 6 ae a . pe bac unin: to aan }carried by loct motives or ; ars for ust in ie 
Of Interest to Farmers, <tending 1 full width of the 1 ts re smgacacgn eage a: e ventir g accider wh mag collis ae s I , - 
MAI Ee FOR CORN-PLANTERS D. | th st pos effort on th ERIS ita AP gpm meee is to derail a car or Secometin to which t 
I I ( N rhe I pla makes it eas 1 holdir t so that ‘¢ me ahi device is attached it embodies an arrar 
" . " lg id re to the! be taker Poets ‘ ’ ment for normally supporting a derailing skid 
pla ' 1 of truction , ; ; near the rail just in advance of the forward 
es I mthln dant tin idea ieetdiinds MECHANISM FOR OPERATING CIRCT truck 
— 9 sg rabbetng 1 TAR NEEDLES.—J. Larsen, Silkegade 13 _ 
; : , scsi = ir Copenhager Denmark Mr. Larsen's inven- | Pertaining to Recreation, 
1 at , ‘ INSTR > > 
Ry it Pema tye conde tome See rag on : PR gsm enge ee e using @] TOY BASKETBALL DEVICE.—S. J. Ma 
, - iciinaiiens maleate = Daye o i = mp \ . i NEI Osweg Oregon The devie wy 
; 0 at 1 eCOmMe possib to force t eed use partakes of the reter f th bas} 
sae oe m d irranged to permit of /through the sol ather without boxing holes ill game, and is particularly well adapted 
CORN- TESTING Crary ! I | pr ting a ’ ! int the brair previous! thereby making it possib to at | for the amusement of young persons; the s 
Ma ' , : x a." . an : es ~e A se - i poet an ta 4 sare ster hep avi ar preliminary work | cessful manipulation of the toy requiring d 
| hy Xe oa reef tigre or ‘ treatment whatevet | terity and skill, training the hand and « 
; , ; ¥ ig hy pr SELF-PROPELLED TORPI \ F. | affording reeable exercise, and also alr 
- - Jones, Fiume Austria-Hungary i metal | ment to the players and those interested in t 
' : ; ‘age forming the casing, and the cage of the | game 
motor, comprises at the lower part an excess TRA OER 
’ : “ating and Lighting. thickness extending throughout t entire Pertaining to Vehicles, 
! t! ROILER-CLEANER._H. ¢ Farrer. Sid-|length, in order that by increasing the stability SHOCK-ABSORBER.—G. R. Rogers, N 
! tl hoard « . ». Java rl , r has ad f the torpedo and the rigidity of its sh« ir Zoom, Bm. TF. The invention relates mor 
, duits provided witb a] -_ this wa the teadving ballast and the ticularly to a shock absorber including 
SPR APT ANY ror I ey j it nged to be directed toware " for reinforcing th casing may we dis j it flated pneumatic cushion acting in con 
| Fr. I P , t - ¢ 14) ‘ nd permitting team t ensed with wholly or partially, with the|tion with the springs of the vehicl r 
! hj aipe i t the t. ashes. and t of diminishing the weight if the tor-| object is to provide a pneumatic cushion at 1 
hoet } for rr a ‘ r’a lother accu! r new +} Santee and | pec while rendering the casing capab of |inclosing casing therefor, so eonstructed as to 
“ ed f ] if ther having means r int lucing steam | resisting corrosion for a longer period | render the absorber readily adaptable to a 
’ necessit piling he |into the conduits, and means for adjusting the FLYING-MACHINE.—H. Bea, Jersey City, |f0rPm of vehicle already in use 
iH t the d I a thereaft } 1 nduits to direct the team jets in different |N. J The aim in this case is to provide ar Norr.—Copies of any of these patents will 
ume by hand and weighing it ull t lirections, the conduits being located in ri yeronef or flying machine of the heavier-thar be furnished by Munn & Co. for ten cents eac! 
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ng services of a special man at the dump f le se in walls of the boiler to protect the,air type, and arranged to permit the operator | Please state the name of the patentee, title of 


this purpose, conduits from gases of combustion. to readily control the working parts for rais- the invention, and date of this paper. 
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aE AA = NEW BOOKS, ETC. Alcohol from liquor casks or barrels, re- Electric battery holder and battery, G. L.. 
ih A ASA aa waste, A. Berg........ 911,367 Patterson ... . S11. a2 
meaniial WEL rf . THE STEAM TURBINE. By James Ambrose pond a eyanide, saponification, of, K. 611,468 — 7 other phones app “rg %. ul = ePRme 
a bepmastek oe P . ! gr fo eV se ¢ ; 
Ne Z XN Moyer, 8.B., A.M. New York: John Amusement device, J. W. McCann... .. 911,428 | Electric’ light bracket, W. Roessler 4 
+ es Ti , =] 90 7 70: nehor, lan¢ EE beat tegaw dd «seeeee 911,504 | Electric machine namo, H. A. Baleom , 
- Oo Wiley & Sons, 1908. 8VO.; pp. 37 ’ | Annular burner, L. H. Brinkman.... 911,373 | Electric relay, F. ywhesend. . 
and Queries. 225 ill. Price, $4 net. Atmennecte electricity, apparatus for col- Electric terminal clip, W. E. Dow 
sot aia ai ‘dale ecting, W. I. Pennock ...... --+» 911,260 | Electric wiring cleat, R. McLennan 
. Oe) It is the aim of the author to give what | audiphone ‘transmitter, C. E. Williams... 911,101 | Electrical wires, cables, ‘and conduits, cot 
Full hints to correspondents were printed at practical engineers and students desire to know vv * starting device, R. E, Drachen- nector for, R. W. Pittman 011,267 
; 7 » ste ' . rely er, Stee tere eee rere snes cess - 911,480] Elevator controlling mechanism, fF i 
the head of this column in the issue of Novem- | #>out _the steam turbine and not merely a Automobile’ sice ng gear, G. Geer . . 911,489 Turner .. seaban ease 11,184 
ber 14 or will be sent by mail on request. résumé of as much of thermodynamics and/| Awning fixture, F. Bailey ........ -»» 911,535 | Elevator door safety device, H, A, MeGrory 9)1.%28 , 
* : mechanics as is necessary coupled with particu- eB Souachatse, oT Ryan e 911,075 | Elevator indicator, J. D. Griffen.. 911,408 
ee . al fn aling machine wire tier, wy Silas. 911.391 Mmbrotdering machine acquard schaniam 
= lars from manufacturers’ catalogues. The re- | Rallot marking guide, L. A. W ilkinson. 911, 100 | A. Groe dace mda’ ; 11,234 
(12008) S. L. D. asks: In your col-| sult, while essentially a book for the engineer os on wg tteeeeeees > oe 86 | Embroider ig machine stop mechanism, J 
a ae ‘ i ‘ * # anana carrier, / MOK nesses : ° . Groeb ° 911,235 
umn \nswers to Inquiries” will you oblige a|is eminently practical, more for the designer | Rana stamp, A. H. Merrill .... . 911,424 | Engine brake mechanism, traction, J. & M 
m-vear reader of the SCIENTIFIC AMERICAN by] and builder than for the theoretical mathe-| Banjo, I. Fillman +s 911, Minnaugh . : Oi1,348 
45-year tI ade OE : . 2 1ER : :: P : Bank hevvony and draft system, B. E. Buck- Engine cooling fan, explosion, KE. V. Cros 
stating scientists’ explanation of the great | matician and sufficiently lucid to be interesting master .. . at 911,374 ton . , . o 
weight of the earth? Astronomers say the|to the amateur. Nothing could be clearer, for =. See "Deformed ‘bar. mii as Engine coupling, traction, W. J. Stenger ot 
oo i . . . , arber’s chair reclining mechanism, E. E, Envelop, F. Peterse reevecges 1 
whole weight is 514 times that of water: viz.,| instance, than the author’s explanation of the mone n age peanpp 4 ee Stee } Metetior pn J. F. Obmer ni 
about 344 pounds per cubic foot. Marble and | difference between impulse and reaction tur-| Barber's pole, B. EB. Koken Fare register, J. F. Ohmer .......... 91 
A » P| > ¥ » register recorder. > rider 
the densest granite rarely exceed 180 pounds | bines in the accepted commercial sense of those ettn oles yo en W. Smith * o1. rag ges SAS ORSON, Shenae See 11.520 
per cubic foot By far the iargest part of the {names, a distinction so confusing to many on Bearing, friction, C. J. Lang.............. 911, Fare register, means for electrically o t 
earth known to man is much less in weight | account of the misleading nature of the terms, }~! ee an Ww. Campbell. . ane the operating mechanisin of a, J. F. 
’ 2 - . . | Bed, » Try — Serer ore O14} O19 
than granite; for example, water, earths of all | practically all successful turbines using both | Bedstead, G. T. Bouslog .......... PR s J | Fertilizers, making comple te, J. R. Young 011,283 
kinds, coal, all woods, ete. If astronomers are | impulse and reaction in their exact sense. a 9 aanee. BE ppaber teeees . . 82 ims “ees and preparing apparatus, J ininee 
om . . . eer cooler, J. are ‘ MES asecceees ° ’ P| 
correct, a few hundred miles down and thence prencnend of the difficulties of design for Bas | Reet topper, W. B. Baldwin 7 | Pier coiling and “packing machine. R. Daw 
» center of the earth there must be great | turbines is also admirably clear. The rapidity | Bellows, pumping, R. W. Pain | BON «esses . 
> ie ~ gh Mii, + spigtiates an ats . a itl 2 - : | Belt clasp, C. W. Powell ........c.s0+ 911,329 | Field zation mess kit, G. H. Presto 
jensity of matter. A, It is true that the aver-j}of recent developments is perhaps best shown | Bench and chair, combined, T. D. Fire hydrant emergency coupling, J. B 
age density of the materials on the earth's | by the introduction almost without comment | Bench clamp, 8. J. Chambers.............- , ; Fuller .... jasdneeabaene 
. | Binder, loose leaf, R. Krumming.. Firearm, A. J. Aubrey 


surface is not greater than three times that of | of entropy diagrams laid out in lines of Binder, temporary, H. Herdegen. .. Sieeecats tench i th Cheesiian 
water The weight of a cubie foot of such | constant superheat instead of in constant tem | Boller, aes DD nn ccausetedbas 0tée ot . Fish hook, A. 8. Hickey 
a . , . ¥ ’ ; ; a a ‘ . soller baffle, water tube, L. Woerner ee Fish fron, Schreder & Christianser 
materials then is not far from 180 pounds per perature and by the quite unimpassioned as- oe Sen thane 5. ag epee Ss 7 An ey BF Saf = a iristiansen 
cubic foot Your inference is the only possible | sumption that no reciprocating engines will in | Boiler furnace, steam, G. A. Bu Miller 3| Fishing rod attachment, H. H. Croster 
Ww 





one, that the interior of the earth is much] future be used for large electric power plants. | Boller sheets, means for connecting flues to, piste covert, MW. Fvinee 
heavier than the surface portions. Nor is this | The presentation of the most important state- ,039 | Floor seraping machine, A. Schwenke 
any different from what would be ex>ected, if| ments in bold-faced type is an innovation . $11,125 | Flower stand, adjustable H. Moore 
once the earth were fluid At that time the | reminiscent of advertising circulars, but is use- 


i. Ws ED ssecseteresedens 
Book leaf, P. Hansen taewae 
Book, loose leaf, J. Griesinger 
Boot or shoe, C. L. Blaisdell.. 
Brake shoe, W. B. Goodwin 





911,025 | Flue expander and cutter, V. Stavenik 
911,393 | Fly wheel, R. W. Guilford > . 
911,104 | F -lding and wrapping machine, C. Owens 























xavier substances sank e » | ft ing » subjects visible at a glance, | Briquet press, O. Zimmermann.... 
heavier ubstance ink to the bottom of the | ful in making the subjects visible a £ | Brooder, chicken, H. G. Hoops..... 911,500 | Folding chair, H. C. Forshay ..... 
fluid mass, and are at present nearer the cen- Preertess ALASKA. Our Cache Near the! Broom head, H. V. Wilkins ...... 911,466 | Foot register, F. C. Parker 
or of the earth > iin . os Tou | Broom moistener, T. Meyer .......... , 911,514 | Frame. See Lantern frame 
saab Pole. By Charles Hallo¢ k, M.A, New | suffing machine, E. E. Perrers.:.. . 911,261 | Fruit and vegetable masher, J. S. Beien 
(12009) E. E. W. asks: In correspond- York: Broadway Publishing Com- Building Mook mold, Box & Brown...... 911,110 . burg 5 4) Paar ; pil 
P . , 4 » ¢ > In ‘ 99 Sag ung cutting machine, C. W. Kinesid 911,308 | Furnace, D. Johnson . ‘ i! 
ing with an electrical dealer about hand-power Hes 1908, 16mo.; pp. 224. Price, Burial vault door, F. 8. Wisterman Furnace, J. / Bradburn 111,55 
for ri ing a 75-watt am » said that it .20. Bust supporter, E. A. Busby : Furniture, F. P. Grode ‘ o11 
> lemma b FG-watt dynamo, ™ ate : xd iat) : ‘ se init = Cabinet, kitchen, Rib sey & Clark. ‘ Fuse mounting, J. J. Lyng S11. 
could not be run by hand-power, it was too This is Mr. Hatlock's latest work, written | Cable grip, T. W. Tiley ........ 911.460 |Gambrel hook, J. L. Smith B11, 
large This dynamo at 1,400 R. P. M. will/in his 75th ar. It is a timely and very |Calcareous artificial A substances by Garbage burner, J A. Burwell 911,37 
. 5 ' , » ‘nd > on os | means of carbonic i lening Garment fitting device, M. M. Johns 
furnish 15 to 20 volts; at 2,000 R. P. M. will /entertaining volume of 250 pages, comprising | Gechwanenbers & ‘Rien en a 911,547 aeeagg <cSiaretobe . 911,04%, 911.04 
furnish 40 to 50 volts In a circular I have !|a comprehensive outline of the physiography, | Can opener, A. M. Russell ........ 1 Garment wrapper and protector, L. W 
| ‘andy cutter, Lane & Schmand films .. : 911,278 


bs . : Gas burner and water heater for rang 
dynamo will furnish an alternating and direct ar bumper or the like, Schrader & Leons combined, H. Van Buren _ 
ar coupling, W. 8. Schroeder Gas hose attachment, I. Maggio 
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r separate It will | and economic resources of Alaska and its de Car draft gear, railway, H. M. Pflager.... Gas, purifying, E. L. Hall 
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government enterprises, experimental farms, | 


ap, I Pachner 








current at the same time « 
velopment from cession to date, and furnishes | Car, dumping, R. G. Taylor ............ 090 | Gas service pipe automatic injector, W. & 








run as a motor on a direct current and at the 

i i 7 - i . ns ’ O11.404 
ame time furnish an alternating current to | ¢ ful ¢ rustwor va m for in- | C8? grain door, B. F. Owens. ... Vaughn .. : 4 : 
s ) i f ating < er o|a useful and trustworthy rade mecum for in ‘ar hand brake, railway. E Barber Gas storage apparatus lia iefled. M. Chase. 911/294 





ar, push, G. C. Wortman........ Generator, M. W. Pitn 
‘ar seating, J. B. Kilburn. Glass cutter, W. G Stebbins 
S - ‘ar stake holder, logging and platform, W. Glasses, tourist's, J. M. Faehrmann 
all persons interested in its settlement and ad- | T. Edney .. (heeees .... 911,555 | Glue tester, E. S. Smith 
send-off |Car stop, J. T “Howell P . 911,501 | Gongs, ete., mechanism for, H. EB. Reeve 
Car understructure, passe nger, Streib. o11 343 reissue ....... . 
Abel 


light lamps by In all other respects it is the | tending homesteaders, miners, mushers, com- 





same except in design The questions in my | mercial fishermen, sportsmen, missionaries, and 





mind are why cannot the first dynamo be run 


by hand-power if the one can that I last de-| vancement There is an introductory 


















































































































scribed? Does it take more power to run ajby Rev. Sheldon Jackson, of the U. 8. Bureau | Carbureter, A t No PR OR Grain reducing machine a Jaquet 
dynamo as you increase the amount of current | of Edueation, vouching for its accuracy and Carbuseter, I H_ Otis secauon Grass cutter. F Nash | 
or the voltage? If a dynamo is run at a higher | scope. Card holding stand, revolving, Dou Grinding mill GC’ N. Metaughiin. 
speed than it was designed to run, would there » ite m — % as ehathhasthedes seseees 911,385] Gun, air, Markham & Roe 
be a higher voltage or amperage? A. A 75 Laboratory Arts. By George H. Wo0l| cana or paper holler, W. H. Berne :;- 911.287 | Halt and wool clipper, electrically actuated 
ta - nae “s ' 7 7 pie latt, Ph.D., F.ILC. New York: Long-/Card take up mechanism, jacquard, J. A H. Luense . 11,1239 
watt dynamo can be run by hand, Dy one-man a) 1408 19mo: > | Groebli 911.280 | Halter, 7. F ifer ann 
power, for a while It is one-tenth horse-power mane, Green & Co., 1 : -m0.; DP. ; Carpet stret . Seipe & Grieshaber...... 911,179 | Harness saddle, C. H. Grings 91187 
192; 119 diagrams. Carrier, W. ap emorerntior -e++» 911,284 | Harness winker, M. J. Rau 911,443 
And a strong man can exert more power than pe ‘ |Cart, T. E. Daly > 911,212 | Hasp lock, W. F. Hunt 911.502 
that for a short time. It matters not how the This is a teacher’s handbook, adapted par-| Caster for tubular legs for furniture, A. B. Hat, coat, and umbrella rack, C. E. Garr gis 
75 watts are made up—1 ampere at 75 volts ticularly for the science teacher who has to} ae iss Spee tpostncsensenge 911,213, 911,214 penslignt cosentiog device, F. A. Hamm 911,504 
‘ atts are aae i ere ‘ ’ i » . . = ‘ 7 - _ | Cattle guard. d 4 Crouch seeasseese ” 911,211 eater, Plank & Fulghum 011,828 
or 3 amperes at 25 volts, or any combination take care of and repair his own instruments. | Chain, sprocket, G. M. Pierson...... . 911,266 | Heating system, low pressure steam and 
which giv 75 for a product ’ Power is in The work is thoroughly practical, and is based | Chair and shoe polishing cabinet, combined, - _nalogons, B. R. Doody , { 1h 
es 7 ‘ F produc ‘ ne Pits ee ale " s : d Soderling e . 911,082 eel, M. H. Finn ap , 
watts, and these are the product of volts and a ue pe —— res rience of the oe Channeling and grooving knife, B. F. Mayo. 911, Hinge, H. Lange ; 
re , the es ‘ is -reaseq | Caring for fis laboratory apparatus. le |Chart, Stites & Yates ......... coccescess O11, Horse checking means, T. Todisco 
ng Fe Be epee 7 een is increased book abounds with useful suggestions, which | Cheese holding board, C. P 911 Horse releaser, Louviere & Brousserd S110 
the volts are increasec ut the amperes re- , : : ' | Cigar moistener, J. H. Glatt 911 Husking roller, G. H. Gehrking 11,300 
main the same All the amperes flow which clearly show the resourcefulness of the author. | Cigarette or cigar box, A. Kochenth 911 Hydrocarbon engine, R. C. Lewis 911,138 
tener ihe a saan Sis eitien te The purpose is not to show the standard trade cane sa etc., friction spring "1 a - profile recording machine oneal 
esistanc ali 0 > = “ é ore cesececes Cooeeerecccoss oe oe § ” y, erca . . ' ai 
pend upon the rate of cutting lines of force by methods, but the best way for the man of | Closet seat, D. A. Ebinger .............. 911, Iee cream freezer, H. Viedt 011,348 
Deere . : Ma. a ‘| limited skill and a poor equipment of tools to | Closure, W. R. Comings ... 911,380 | Ice, making and harvesting plate, D. J 
the revolving armature. This is increased by |“ . , s - I os ‘ . I | Cloth feeding attachment for tente ring ma- Havenstrite 
increased speed. But if 1,400 turns per minute make the necessary repairs. chines, C. F. Gegenheimer 911,490 | Ignition timer, L. B. Shivers 
give 15 volt 2.000 tun or minute Gen Gals Cloth treating apparatus, f L. Gantt. 911,560 | Indicator luminous substance, A. Jungher 
© ’ TS, =, Ss pe © cs 3 —— -|Clothes drier, A. W. Ringblom.......... 911.160 | Induction motor and generator, R. DD. Mer 
give 22 volts, and not 40 volts as you give it. . |} Clutch, frietion, F. J. Lemley . . 911,415 shon 11.147 
i N Coal mines and other places, respiration Ink, stenciling, C. EB. Pellew 911,327 
(12010) J. A. B. asks: 1. What ar» egal otices | apparatus for use in, W. E. Garforth.. 911,389 | Inlaying, ornamenting, and case hardening 
P ee I _ on Cock, compression stop and waste, R. W. metallic surfaces, S. 0. Cowper-Coles 
the underlying principles of cloud electricity, | Beaton eget nce ade sain ; .... 911,365 | Internal combustion engine, Tait & Ellis 
that is, where do the clouds obtain their elec Cock, gage, G. W. Collin 911,379 ia cover fastening, W. A. Bostwick 
‘ = pis . Coin. detector for slot machines, spurious, Journal bearing, W. J. Fisher 
trical energy, and how? A. The mode of the . | - . 
| F. W. Klineman .. covee -»» O11 | Journal box dust guard, G. L. Mansfield 
production of electricity in the atmosphere is }Coin holder, J. F ackenberg - 911, Junction box, Charters & Rardwell.. 
" |} Coin holder, decorated, C. S. Marsh 911,500 | Kettle still, A. W. Binnden osnavece 
re ¢ erstoo 2 r © tel jc 
not yet well understood. - the “7 completely INVENTORS are invited to communicate with | Coin _Teceptacle and delivering device A | Label coating machine, G : E. Inman 
explains all the facts 2. What is the cause ° . Ss | E. Smith ; 911 Lamp carbon holder, electric, C. J. La 
of lightning and thunder? 4. Lightning is due Munn & Co., 361 Broadway, New York, or | Collapsible box, P. Henrich 911,30 Tamp he light, are, B. B. Laey 
—— : .—- e 625 F Street, Washington, D. C., in regard || Collar attachment, C. R. Current 911.295 | Lamp socket. multiple, L. J. Castongua 911,47 
to an electric discharge between two oppositely to securing valid patent protection for their ine | Collar, clamp, J. H. Gately 9111 24 Lantern attachment, 0 v A. Willett vit if a 
electrified masses of clouds Thunder is the |] ventions. TradesMarks and Copyrights ta <wob es ” 1 o: — te, § t & wanissns cokers trae Y K w ht O11 282 

» se ' - ector ring and clamping plate, Smoo c antern ubUTA . righ 1h ate 
sound produced by the shock of the air rushing registered. Design Patents and Foreign Hertz ... “e : .. 911,081 | Lantern, tubular, C. L. Betts 011,288 
back again into the space through which the || Patents secured. Pe wor moe lock H. M. MeDonald ++ 911,150 Laws trimmer n z Rober ; ' WOT 
- | i Co re > y a ities se ot ” ver produc am aking the me i 
lightning has just passed. 3. Why are not all We undertake all Patent, Trade-Mark and | Controller, if c poe we 911,419 me  eeeibetrsyer, #11,140 
clouds accompanied by lightning? A. All Copyright Practice, both before the Patent | Controller and circuit closer, combined, D Leg articial 0 A. Watson 1.532 
: x Ze : s ccecinaes _ ce and the C -and we bav 2h. “un. tt C. Cookingham ...... . --. 911,030 | Life guard, B ‘ vit 
clouds do not produce lightning because they | Office Courts. a aive special facili | Coop, collapsible chicken, R. E. Laidley 911 | Lifting jacl i rT 
are not sufficiently electrified to pierce the | ties for handling Infringement and other sults in || Cork eee device, C. C. Call 911,292 ht distributer, I 1880) i 
beam thie 1 th oo 4. Do all] Federal and State jurisdictions. }Corn header, L. J., Jr., & F. R. C. Geb Link, fusible, G. L. Roekwood 

yetween ie anc e earth. : oO § | o a 0 
clouds lect : ity‘ 4. All clouds are| A Free Opinion as to the probable patenta- || | Pong Se aie ee Wd | inole am " 4 Snow sens 
s )OSSeCSS Te rid 4 - S ¢ 2 | 0 0 ppe e er lenm Ste ‘ t ? 
el poss pe . ee Tia c || bility of an invention will be readily given to any Cotte 7 ain ib 1. sT. Fulke Litter serie » 011.209. 911 
ectrified, so is the air at all me ay Are inventor furnishing us with a model or sketch and Counting end bottling machine Lock, W. Svymanski o1 
lightning clouds laden with electricity before a brief description of the device in question. All Froggatt j Lock, ©. Zielenski m1 
there is any lightning flash, or is lightning |] communications are strictly confidential. Our || ‘ ray Van — vb e counterbal I rect Me, 8 YW ae Benjamin zs 
! . ’ e >. ° ocomo », G 0 » a1 
caused by the friction of the clouds? A. Thun Hand-Book on Patents will be sent free on Crank hanger, D. B. Stephenson ae Locomotive reverse shaft, articulated, G. W 
der clouds are more highly electrified than |] Tequest. Crate, knockdown, ©. A. Smith ...... - 911,276 Henry, Jr. . evans senna 
- ; ‘ : - Creeper, anti-rail, G. 8S. Zahniser Locomotive sanding apparatus, E. Rich 
other clouds. Light from the electric discharge | Every patent secured through us receives Crucible furnace, E. H. Schwarts ‘ ards 011.158 
is due to the heating of the air through which special notice in the Scientific American. pe otacher, : L Parker esoeeeeee ait f Loom double batten, ribbon, C. Sehneide: . 
. * z 9 . — _ . 2 Cultivator, eau es a eee J ierster 9 
the lightning flashes 6. What are clouds? Ours is the Oldest - cy for securing patents; Cultivator, wheeled, G. N. Hypse Loom protection mechanism, J. Northrop at 
A. Clouds are composed of drops of water in || t was established over sixty years ago. Curtain fixture, C. F. Dawson .. Loom protection mechanism, W. F. Praper. 911 
the air These dr alws fall. as d y Curtain pole, J. P. Reed - pares Loom shuttle, J. H. Morin 911.0 
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